ACC. NO. 





Rc-pnntcd Jrom ''The Surrey Herald" of the 7th August^ i925 


S13 

f- 


CALL NO. 


JSL ■» nr ^ 

STA 9 




CjOK 


“THE CHERTSEY CARLYLE” 


How oar Earth was Created 


It IS like picking: up a story by Julee 
Verne (and reading what in its author’s 
day were delightful flights of scientific 
fancy, but which have now come to be 
undisputed reality) to read a book which 
has just been published under the title of 
“Electrical Condition ” 

This book was written in the years 
between 1871 and 1890 by Mr Franklin 
Coxworthy, who lived at Ohertsefy, 
London-street, and who died there, leaY^ * 
ing the work in manuscript form ^ 

Miss Julia Coxworthy, the author’s 
daughter, has now illustrated and edited 
the book, which is on sale at $s 6d 
Let it not be thought from the opeuiugr 
comparison that this book is a rom^de. 

It If a scientific work It sets ool the 
aul^(^»s* theories with regard 
things that were problems in his d?a!^^Jbut * ' ‘ 
which have now been proved to oomoxd© 
with hia line of thought One of the 
theories, however, that has not yet come 
to pass IS that the earth will ultimately 
fall into the sun 

J ias , Coy worthy writes “There will 
be^manj^ of the older inhabitants of 
"Chertaey wh6 will remember the author 
as ‘The Carlyle of Ohertsey,’ the name 
bestowed upon him owing to his resem- 
blance to that gentleman — Thomas Car- 
lyle ” 

“In Creation there is but one agent — 
Eleo|irioity, the cause of life, disease, 
cold, heat, light, gravitation, cohesion, 
weight, and crystallisation,” the book 
says 

The book, which has the sub-title of 
“How and Where our Earth was Oreated,” 

IS published by J S Phillips, Shoe-lane, 
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Copies are obtainable from Muse 
T aylt e r , Winda e r "S t roet , Chei tser 
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Remarks on Prof Wegeners claim to be the 
originator of two of Franklin Coxworthy s 
discoveries 

Since ^-he publication of tins edition of ‘ Electrical Con- 
dition,” in November 1924, I have had my attention drawn 
to an aiticle in Discovery ” of May 1922 by Professor 
Wegenei, in which he claims as his the discovery that in 
Mesozoic times Earth's land was in one mass, as illustrated 
in his chart of the Caibomferous Peiiod, which shows a 
gieat similarity to my father’s chart on p 71 of this book 
The second discovery which the Professor claims to 
have ouginated is that this mass of land underwent dis- 
placement 

But both these tliscovenes weie originated by Franklin 
Cowvorthy and published by him in his first edition of 
Electrical Condition” in 1848, and in “The Mining 
Journal” in 1851, 1855, and in 1868 in three long senes 
of articles, in which he explained his ideas of the creation 
of the world , they form two of the main points of interest 
of this .edition of “ Electrical Condition,” and will be 
found fully explained in Chapter VII and subsequently 
Professor Wegener published his version of these two 
fheones in Germany in 1912 — that is to say, forty-foui 
}ears later than franklin Coxworthy’s publication of 1868 
m “ Tlie Mining Journal ” 

It IS therefore evident that the credit of otrginating 
these two interestmg theories belongs to Franklin Cox- 
worthy, as he antedated the Professor by so many \ears 
in presenting them to public notice 

JULIA COXWORTKY 
€eiiege, likirthfleet ffp 


It IS very gratifying to know that the observations made 
during the recent close opposition of Mars to us have 
definitely proved that Franklin Coxworthy was right when 
he asserted, seventy years ago, that Mars possessed an 
atmosphere like our own and was inhabited by human 
beings, and this in spite of the statement then made by 
scientific men that Mars was utterly frozen out and not 
habitable 

It IS now ascertamed that he possesses vegetation, seas 
land, trade and other winds, rain, &c His mass of land 
might very well represent what Earth looked like to the 
inhabitants of Venus, when our land was in one mass, until 
the Tertiary era 
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preface; 


My fatliei, the late Mr Franklin Cowvorthy, published a 
small edition of a uoik entitled “Electrical Condition in 1848,’' 
giving his ideas of the creation of the Eaith by means of elec- 
tricity, as God’s sole agent in that cieation But electiicity 
was so little known or thought of at that date that his book 
attracted \ery little attention, although se\eral commendatory 
notices of it appealed in “The Mining Journal,” “ The Chemist,” 
&c Up to his death, in 1890 he was engaged in wilting this 
larger edition which is now offeied to public notice As he 
<hed bO many yeais ago, I ha\e thought it necessaiy to inseit 
in this later edition many facts which weie unknown at the 
time of the eailier publication, but without which the book 
would now be considere<l incomplete 

One of these facts is the closing of the Panama Canal 
When this canal was fiist thought of by M de Lesseps, 
my father wiote to him warning him that a canal thiough 
the Isthmus would be almost impossible, as the paits of Noith 
and South America which aie now contiguous there did not 
occupy that position oiiginally, but were brought into juxta- 
position at the bieak-up of Earth’s land (see Chaptei XI ) 
Conbe< juently, it woul<l be found that theie was a bieak be- 
tween the Rocky and Andes Ranges, and instead of solid rock 
theie would only be sand and clay, , to cut into 

'Ihis idea of his has been pioved to be correct, the fiecjiieiit 
landslides liaving caused the canal to be closed many times 
Ami now (1924) the iliscovery has been made that atoms 
aie composed of a positive electric nucleus around which 
revolve negative elections, like planets levohing aiound their 
central Sun As all mattei consists of atoms, this discovery 
decisively pioves that my fathei was right when he asserted 
that electricity is the mainspring of the Unnerse His papers 
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in The Chemist/’ fiom April to October 1847, “The 
“Chemical Times,” 1849, in ‘ The Mining Journal,” all 
through 1851 and in 1855-7, dealt ^Mth the evolution of our 
Eaith by means of electricity, and these papers aie incorporated 
in this book 

I wish to expiess mj indebtedness to Mi Mark Wicks, 
authoi of “ To Mais via the Moon,” foi his kindness in lead- 
ing and ciiticising the oiiginal text of the folloi\ing chapters 
While lefiaining fiom any undue interfeience with my father’s 
evpiession of his oiiginal ideas, he was able to make sugges- 
tions and comments from a more recent astionomical and 
scientific point of \ieu, which have proved \eiy helpful to me 
in the editing of this book 

T think it best to present a short summar}^ of the plan of 
the book, which shows how and where our Eaith was cieated, 
and how^ she lias reached her present state and wdiat hei future 
will be 

Sc lentific men aie all agieed that our Earth was once molten, 
as indicated b} the igneous locks of the Azoic period and the 
inteinal heat still possessed b\ our planet, which is evndenced 
b^ volc<inic eiuptions, hot water spiings, and the high tempera- 
ture of co*il mines at the present time 

Astronomers aie now agreed that the planets in the distant 
orbits of oui Solai System are at present in this hot state — 

7 0, Neptune, Uranus, Satuin, and Jupitei 

When my fathei fust ga\e it as his opinion se\ ent> -se\ en 
years ago 4hat Neptune and Uranus were in a state of molten 
heat and in the eaihest stages of planetai} e\oliition he was 
scoffed at, but both these ideas of his aie now proved to he 
coirect 

In an addiess given by the late Piofessoi P. Lowell before 
the Royal Astronomical Society of Canada, April 27, 1916, we 
are led to infer that he considers Uranus is in a state of 
molten heat and in the blind puppy stage of eiolution— m his 
babyhood, in fact— as proved b> Di V M Sliphefs e\peii 
ments in spectrum analysis (see “ English Mechanic,” September 
I, 1916) 

It being evident that had our Earth always levmlved in 
her present electrical orbit she could nevei hav^'e been in the 
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State of molten heat, which her pnmary rocks undoubtedly 
show was her condition when they were formed, and the 
distant orbits possessing the tremendous heat which was 
necessary to fuse our igneous rocks, my father came to the 
conclusion that our Earth began life as a comet, traielhng to 
and from the Sun, collecting as gases the materials such as 
silica, oxygen, alumina, &c , necessary to foim the pnmary and 
secondar}^ rocks After many thousands or millions of years 
spent as a comet, and having acquired sufficient of the ele- 
ments lequired to form a planet, Earth began to leiolve in 
the furthest orbit of the Solai System in a gaseous form such 
as iNTeptune^s to-day, the outermost planet at present disco\eiecl 
in our Solai System 

At the same time, Venus and Meicury, EartlVs predecessors, 
must have been re^ olving in the orbits now^ occupied by 
Uranus and Saturn When Earth left the outermost orbit and 
passed into that now occupied by Uranus, she then, as now, 
followed the path set by her predecessors, all of whom at the 
same period also advanced spirally into the next oibit towards 
the Sun, Earth in due time being followed by Mars, Jupiter, 
and Saturn, &c , in the same order as to-day My fathei con- 
cluded that all the planets of a Solar System pass through the 
same orbits and the same phases in then e\olution 

In the orbits of Neptune and Uranus Earth accpiied the 
Azoic Igneous rocks and Primaries such as gianite, gneiss, por- 
phyry, malachite, &c 

In Saturn’s orbit the Secondaries (sandstones, carbonates, 
and coal measures with elementaiy foims of life) were ac- 
quired, in Jupiter’s orbit, rock-salt, atmosphere and oceans, 
huge leptiles, fish, and Samians, &c 

Leaving the orbit of Jupiter, Earth entered that of the 
Asteroids oi Planetoids, now a numeious bo<ly of small planets, 
between the oibits of Jupitei and Mars Until 1800 none of 
these was known, Ceres being cllsco^ered in 1801 Up to 1876 
only 167 had been mapped out b) astronomers, but in 1915 
they numbered 800 

If these 800 Asteroids had been in existence in the 19th 
century, it is possible they would have been discovered earlier 
than they w^ere, although modern astronomers claim that im- 
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proved telescopes and photography enable them to perceive 
the smaller planetoids which escaped the notice of their 
predecessors 

But if there was a large number of Asteroids which escaped 
notice in the 19th centuiy, or whether they ha\e increased in 
numbei since then, matters not, in any case they aie leady 
in their orbit to fulfil the purpose foi which m^ father assumed 
God Lieated them — i c , to form the outei ciiist or Tertiaries 
of Jupiter, which will be the nevt planet to enter then fixed 
orbit 

If this theory of the evolution of planets be correct, when 
Earth reached the Asteioids, there was a number of these 
bodies ready for her, and Earth, as she yearly revolved in their 
orbit, annexed them to heiself, thus receiving the warm-blooded 
animals (including mankind) and the Tertiaiies, which buried 
where they fell the Primaries and Secoiidaiies 

It is quite within the bounds of possibility that the in- 
habitants of Venus saw Mais gathering up the Asteioids as 
he travelled aiound in then orbit, and that tutuie generations 
on Earth may witness Jupiter annexing these little bodies 
when, in its turn, that planet shall enter that oibit 

When Earth left the Asteroid orbit, where through cooling, 
&c , she underwent much contraction in bulk, she entered that 
now occupied by Mais, where occurred the ^glacial and vol- 
canic eras, the formation of our Moon, the evjiansion of 
Earth to her present dimensions, and her last diange of angle 
of inclination, by which processes the land was bioken up 
into continents and the mountains weie formed 

This is not an imaginaiy theory, but all the stages of oui 
Earth’s evolution, the foimation of her locks, mineials, air, 
oceans, flora and fauna nie all borne out by tacts culled 
from the Earth heiself, 01 what may be called the book of 
Nature, and which facts aie supported by quotations from 
past and present scientific vvnteis 

Sir John Heischel, writing in 1866, stated that the planets 
of our Solar System do not levolve yearly around the Sun in 
the same orbit over and over again, always keeping at the 
same distance fiom him, but that they all revolve spirally 
towards the Sun, into which eventually they will all fall, each 
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one in its due time -when its course and its mission are 
finished according to my father this spiral approach to the 
Sun taking place at certain periods in their e\olution, which 
might occui at very long intervals of time of some thousands 
or even millions of years apart 

All Nature is constantlv mo\ing onwards^ and as with man, 
so with woilds A man is bom, grows up, decays, dies, and 
IS succeeded by the next geneiation So with our Earth She 
was formed by the Almighty in the further orbits of the Solar 
System We can trace her histoiy up to the present time, we 
can read it clearly in the book of Nature, and in the same 
way that a human being knows that one day death will claim 
his body, so, looking at the present state of Venus and Mer- 
cury, we can see what will be the fate of Earth when she 
enters the orbit of Venus change of angle from 23 to 15° 

a gradual slowing down of our daily lotation, till, like 

Mercury, as now some astronomers assert, Earth wull always 
present to the Sun the same hemisphere, which wull be scorched 
by a heat twice as great as that which is now felt in our 
Tropics, while the other hemisphere, ever turned from the 
Sun, will be plunged in darkness, co\ered with ice, with a 
degree of cold beyond conception There will be no life 
on Earth then, the air will deciease, the oceans will evaporate, 
causing a thick mist such as for some years has emeloped 
Venus 

In the orbit of Mercurv Earth wnll become like tnat planet 
IS now— a burnt-out, dead ^^orld, no air, no water, great 
hollows, where once the sea flowed, showing fragments of our 
wrecked Titanics, on the land, remains of ruined cities, and, 
finally, she will fall into the Sun, whether or not to emerge 
again as a comet w^e cannot tell ’ 


Julia Coxworthy 

College, Northfieet, festr 
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ELECTRICAL CONDITION 

or 

I'HE SOLAR SYSTEM AND GEOLOGY. 


EARTH AS A COMET. 

CHAPTER I 

ol Earth is a comtt — llie Sol ir System — Meicuiy, Venus, 

F irlli, M irs, Jhe Asteroids, Jupiter, Saturn, Uranus, Neptune, 
Comets, E'luke s C'omet — Fnm iry rocks iorined when Larth was in 
the orbits ol Neptune uul Uimius — Comets may become planets — 
Fnmary rocks formed in the orbits the lurthest removed from the 
Sun 

CoNMiiuiKD ds man is, on such a gigantic cjiiestion as the 
aboM, lu < <m, at thr best, but giope his N\ay His attention 

litniig to the ta<t that in the superposition ot rocks 

there is an app^irt nt ordei, in climbs the mountains, descends 

into the bowels ot the earth, aiul dredges the ocean, in the hope 

ot tinrt* obtaining oideiu'e of the law under which oui world 
was ( oiu|)oun<]‘ <I , and b\ the t.nls obtained is bewildered m 
proportion to tlu n mnlti])h< it) 

He IS told that the l(w\t i ro< ks wiie l.iid down as mud it 
the bottom ot the o<van, whu'h mini was then hardened by 
heat and pressure, and that this again was rtdiued to a pulp 
h> the agen<7 of waves to the < om])oun(lmg ot some other 
tormation Thus lowering the (Tea tor to a level with himself 
Rtvitwmg the tat'ts of S( lence plated at our disposal by 
lornier gt mirations, we sought — of t ourse m vam — lor the law 
that g<)\(rns tin* tormation and tletTmipositioii ot matter, but 
fnllt.wiiig a ghmmiT ol elt < tru'al light that presented itselt, 
allM mans tmmiigs and stumblings in our geologn <d entiuiry, 
tlu tat I I'i th» I irth liaving l»t*( n < ompounded as nnicl, and 
tlu limit iph thit <Mitnlngal (rtitation m a planet) tends to 

B 
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throw all matter towards the equator, produced the conclusion 
that the earth of our planet could ha\e been formed in no other 
way than as a belt around the equator 

We had not then turned our attention to astronom> ^ but 
while reading a description of Saturn, in which the external 
ring IS said to be “ brilliant,” it occurred to us that that radiation 
could be caused b) nothing else than the gas of a metal, and 
that possibly tlie ring of Saturn contained the gas of the iron 
of the coal-bed formations In a senes of papers published in 
“The Mining Journal” in 1851, w^e showed that Earth during 
her formation had passed successnel} through the orbits of all 
the more distant planets and thiit she would ultimatel} fall 
into the Sun 

Consequent!} she must ha\e undergone \ery considerablt 
contrai tions tind expansions Taking then hrst into ( onsidera- 
tion the astronomical part of the subject, we find that the Solar 
S} stem ( onsists of a number of planets, apparent!} of varying 
dimensions, re\olMng around the Sun, their centre, at something 
like relative dist<in(es beginning with the one nearest to the 
Sun — 

Meicury, 

Venus, 

Earth, 

Mars, 

The Asteroids or Planetoids, 

Jupiter, 

Saturn, 

Uranus, 

Neptube, 

The first two planets, Venus and Mercury, show us what 
will be the fate of our Earth, and a gruesome fate it is f 

Mercury 1$ whirled through space a hundred times faster 
than a rifle bullet, with one hemisphere ever turned towards 
the Sun, which he^pfusphere is roasted by a heat nine times 
greats than oi|r fierce^ tropical sun, while the dark hemisphere 
possesses a cold of itjo® below zero This planet has no atmo- 
sphere to modify this temfic heat and cold, though astronomers 
tell us that formerly its atmosphere resembled ours The sun- 
baked side show^S many irregular cracks, the result of the heat 
There cannot be any bfe on Mercury Venus, like Mercury, 
probably also now always turns to the Sun one hemisphere. 
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whith IS twut as hot as our tropi( s, tiu heat i)rt)diu mg an 
ui)nibh ot air from tht‘ s(‘or< htd surfact-, \\hi<‘h is ( ompeiisated 
for b> an inriush of cold air from the dark frigid side causiim 
a Moleiit rainfall 

Vuuis has \er} high mountains, the toi)s of which are \isihlt‘ 
al)o\e tlu‘ (‘loads V(‘nus is so en\ eloped in mist that nothing 
IS known for (ertam of her rotation 

ft IS sujiposed that llu cold is so intt use on the dark sun 
Itss hemisphere of Venus that the \erj air itself is perhaps 
lupiefied, if not solidified 

The planet which comes ne\t Iieyond us is Mars Whui 
\u‘wed 111 thiTe was belt, or so imu h of it tis was seen, 

which (‘xtcMulcd half round him, to the end of w’huh belt was 
a shoitcr one forming an obtuse angle In 1880 the surface 
appearcMl to he doth cl all cner with islands, the belt hnMiit; 
disappeannl 

Proft‘ssor hi< kt ring thinks tiuit Mars is c(‘it*uiil) inhnhitt d, 
hut thiit tIu* M,irtian form c»f lift* is prohahh lower th*in tlmt 
on our Karth, and tins idea is m agreement w'lth our \ie^ws 
Probably the Martians are in the Palseolithic or Stone Age, and 
as then is hut little* weight on Mars, they ma) l)e erec'ting 
those luige Slone moiuirm nts, such as Stonehenge, <S.c*, to the 
astonishmc'iit of latt‘r gt*nerations on that jilaiut 

\e\t to Mars c onu the Asteroids or Planc*toids, whnh c'n 
( ulate within a s[)a(e some ,^0,000,000 mih*s in i)n*.idtii, King 
about niidwa> between Mars and Jupiter; hut two or thn*e [lass 
(puh* < lose* to J upitt‘n 

Faos, disio\t‘ud in 18^9, is the lUMust to cun orbit, being 
onl\ i millions of miles from us at the lu an‘st ixunl of its 
orbit, and h\ ils help our distamv from the Sun can now he 
( ale ulah‘d 

riu n* are now 800 of these little planets ranging from 15 
to 250 miles 111 diameter, the majorit) being nearer the lesser 
limit It IS supposed that the number of small unknown ont*s 
IS (ountU*ss, and the} might include bodies ^is small as the 
meteors which frecpu*ntl} strike our atmosphere* 

He\on(l the Asti*roids c'omes Jupiter, the largest of the 
planets Unlike our Karth iiud Mars, he has no gri‘at iingle of 
inclination w'hic h would gi\c him different seasons, hut rotates 
nearly at right-angles, 2° onl} The belts weie fust noticed in 
16^0, the* (‘entral out being about 10,000 miles wide, and is 


bounded on either side by a reddish-brown belt ot the same 
width 

Astronomers state there ean be no weight on planets which, 
like T^piter and Saturn, rotate at such an enormous speed of 
over 25,000 miles an houi, as this would tend to cause objects 
on the planets to fly outwairls, and this temlency neutialises the 
force of graMtv of the planet 

Until 1850 there were apparentl> only two daik belts about 
the equator of Jupiter — one to the south, the other to the 
north — and '' where the belts appear most (Jull is the body ot 
the planet comparative!} black, which is in part visible,” it 
apparent!} not having occurred to the astronomical mind that, 
unless there had been a resisting medium underneath, with 
Jupiter’s rotation, these belts must have collapsed This 
medium or “equatorial zone” we inter was not visible in 1862, 
whereas later the belts not only yielded to the equatorial zone, 
but the zone issumed all manner of c'oloius A gigantic red 
spot or mountain made its appearance, then the belts returned, 
the red spot disappeared, to re-appear, in tact, rapid changes 
w^ere contininllv taking place in the aspect and material forming 
the belts “ In j 907 new spots (large) frequently appeared, 
then vanished, leading us to admit fhe much 

more ac tiv e than the heating influence only of 
’ “ Jupiter possesses great inherent heat, and this 
to Saturn, which shines partly by inherent lustre, 
analysis indicates that these two planets are each involved m a 
deep vapour-laden atmosphere, which is 

Neptune, Uranus^ Satui% 4nd oblate, 

vyhich seems to indicate that they in a soft state The 
flattening at the poles of Mars hints that, some time" 

ago, they also were in a fluid stat^ 

Saturn is the nwt beanfelul of all the planets , the surfac e 
IS no^ solid, bnt of cloudy or vaporous matter We 

\shali refet^ to th4 further on He has now ten moons 
®tjond Saturn other bodies — Uranus and Neptune 

by the these two last planets, the general 

conclusion are surrounded by a deep dense semi- 

.^tn£j^^phere, of which h}drogen is an important 
a, constitution very different from that of Earth’s 
, astronomers state that this dense atmosphere 

great heat 
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Olhti bodies belonging to oiu Solar S)stem aie the comets, 
and these are \aiinus, oi the\, peihaps, Msit us in diffeient 
stiiges of (le\ elo[)ment, foi “ theie aie comets without a nucleus, 
comets without a tail, comets the nucleus of which is opaque or 
solid 

Oui idea is that (omets aie a loose aggiegation of meteois, 
which contain tlie same elements as oui Piiman locks, and 
that they become planets in the mbits the fuithest remo\ed from 
the Sun b\ the addition of moie meteois 

We have assumed that comets consist of the gases of metals 
conesponding to those that may be consideied to be in the 
interior of Earth, which we conceive to be of much gieatei den- 
sU\ than an\ of those of its ciust, and that, the ccomet in taking 
i 1 k‘ ie\olution of a jdanet, in the outer oibit of the Solai System, 

I ntcMs a medium very little lowei in temperatiue than itself, 
vvheie theic can be no \apoui 

We know that wlien a comet appioaches the Sun it decieases 
in si/e, sometimes so much so that its diametei is onlv one- 
tenth its usual length May not the Sun then cause the comet 
to become less gaseous and more solid each time it approaches 
him? In fact, to become moie planetary and less cometar> in 
Its constitution^ 

To ie])lacc lylcicui), in the Solai S}stem, when that planet 
shall tall into the Sun, in the same wav in which Neptune le- 
])laced Vulc'an, Meicuiy’s predec essoi, we aie justified in assum- 
ing that Encke’s comet, which now' revolves lound the Sun in 
thiee and a third years, oi 1,204 days (a peuod that decieases 
( iu*-sevcntli of a d<iN at even 1 evolution), will by the' number of 
tliisc^ levolutioiis iuquiie the necessaiv conditions to enable it 
tH take Its j)lace as a planet in the outermost bounds of our 
Solar System 

Hcmc' tins new planet will levohc like the otliei jilanets, and 
as It giaduall) appioaches the Sun it will arquiie its Primary, 
Stcondaiv, and Tertiary locks, vegetation, animal life, &c , and 
11 will levnlve in all the planetai} oihitb in succession, the pre- 
sent occupant of each of these mbits also advancing, in due 
nidei, sjuially towaids tlie Sun at long inteivals of time Thus 
when Mcuuiv lalls into the Sun, Venus wdl bt in the present 
mbit of Mcu'uiy, Eaith m that of Venus, Mais in om orbit, 
and so on The> all pass thiough the same phases of cieation, 
maturit), deca>, get used up then fall into the Snip the comet- 



making operation being begun, we concede, in the oibit of 
Venus, whose oceans are now probably being e\apoiated, and 
this process is continued in the oibit qf Meicury to the 
volatilisation of the metals constituting its ciust, such as non, 
coppei, &c 

What may be the Cieatoi’s motive in pioducing such a suc- 
cession of planets we aie at a loss to conjecture. Does each 
planet pioduce the same soit of life? Will theie be on Mars 
wars, strikes, all the hurly-buily of events which occui on Earth? 
or will each planet evolve a highei type of being? We cannot 
tell, but it IS tiuly woild without end* 

We note that a comet has been discoveied by M Delaian, 
assistant at L^a Plata Obseivatory, Aigentine Republic, which 
appears to move in an elliptical oibit, in a peiiod of nine years, 
midway between the oibits of Satuin and Jupitei, and which 
seems to be a kind of link between comets and planets, as the 
nucleus appears quite sharp and stellar, wdiile the gaseous en- 
velope is very faint and at times disappears altogether 

To the demonstration of the truth of our ideas we shall use 
no other evidence than that placed at our disposal bv Science, 
applying our principles to its inteipietation 

Nor are we altogethei singulai in this cometary idea of the 
beginning of planets, since Herschel thought that Earth was at 
one time a nebula, and when making leference to the meteoric 
shower of 1866, Sir John Herschel, the son of the gieat philo- 
sopher, stated “ that Earth approached the Sun in a spiral form, 
and that it and all the othei planets would fall into that centre 


In “ Common Sights in the Heavens," by 
Drayson, occurs the following interesting parag:^ph respecting 
comets — 

“ May they not be the agents for gathering up all those gases 
or used vapours which may be thrown df by the Sun and the 
“ various planets-— celestial dtisimen in fact- — winch come merely 
when the conditions are such to require them ” 

The comet Encke has merely ^ less dense or compact form 
than a planet and a more eBiptical orbit This orbit is de- 
creasing m elhptji^lty, whilst the comet is gradually assuming 
^ inore and more the of a planet Let these changes con- 

during many and we shall at length have to call 

comet a 
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Ot tlie Loniel of June 1861, M Le Venier and otheib stated 
that “it never appioached the Sun — that its oibit was nearly 
perpendu ular to the plane of the ecliptic — that it was totally 
dissiinilar fioni all other comets — that in fact li left om system 
as a planet ” 

Geolojj;ists aie all agreed that our Primary locks, gneiss, 
gianite, porphyiy, malachite, clt , were compounded iindei com 
ditions of tiemendiuis heat, gieater than that of a furnace 
Volcanic enpitions, hot water sjmngs, the inciease of heat 
as we descend into mines, all go to pio\e that the mteiior of 
the earth is still intensely hot 

Hitherto no the<)i7 has been brought toiwaid to explain the 
cause of all these jihenomena, but on 0111 theoiy that Earth 
began as a ]jlanet in the outeimost bounds of 0111 Solar System, 
where astionomeib now^ allow theie is tremendous heat, the com- 
pounding of the Puma lies in the distant oibits ot Neptune and 
Uianus, winch provided the heat necessaiy to the foimation of 
those rocks, follows as a necessaiy conseepenc e 

As Eaitli travelled on spnally through the oibits of Saturn 
and Jupitei towaids the Asteioids the cooling of the exteuor 
began, accompanied m the latter orbit by gieat t oiitracition of 
the globe due to the cooler and more electrical orbit in which 
she was uwohing 

rt oui Kaith has alwONs levolved in hei present oibit, w'here 
did she get the internal heat she still possesses? How were her 
Primary rocks melted and fused togethei if not in the distant 
hot orbits of Nejituiie and Uianus? 

lu the *Poeti\ ot Astionomy” Proctoi states — 

“ In her extieme youth the liarth’s whole frame was intensely 
heated Plei leal surfat'e was partly solid, glowing with white 
“heat, while the h<|Uid poitions were toimed of molten rock” 

Such a state oi heat could only ha\e been possible m the 
most distant orbits of our Solai System 

Any iiKjuiiy into the origin of our wSolai System must obvi- 
ously be fimtless, it being, like the princ'iile of life, beyond the 
comprehension of pooi mortality 

But assuming that eacii planet was at fust a ccmiet, and 
comets lium jiait of oui Solai System, to the sunoimclmg of the 
nucleus of the planet with such < ompounds as granite, basalt, 
and other primary locks, ot which the mateiials are most inti- 
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matel\ blende*], theie must have pie\ ailed a motion \ery dif- 
ferent fiom that of the coalbed peiiod of foimation, a motion, 
in fact, of which gyration and topsv-tuivv does not e\en convey 
an a<le(iiiate idea, and, as alread^ stated, there is some motion 
in Uianus that is not exactly leconcileable to astronomical 
notions We shall assume, theiefoie, that Earths belt, when 
she was in the most distant orbits, was co^eled with the Pri- 
mal les, although the materials of these rocks were not in actual 
contact with the insulating mateiials of the comet, as we have 
alread\ suggested 
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EARTH IN THE ORBITS OF NEPTUNE, 
URANUS, AND SATURN. 

CHAPTER II 

Eflfctncity the Mainspring of the Universe — All incandebient bodies are 
surrounded bv an atmosphere which is electrical in proportion to the 
incandescence of the bodv — Electrical experiments of Messrs Crosse 
and Weeks — Grav itation not due to attraction of Earth but to repulsion 
from above — Facts proving this — Electricity the cause of cohesion and 
weight— Farh condition of Earth’s locks— The Sun’s composition— 
Temperature of phnets incl comets— How F irth’s Azoic rocks were 
formed— First traces of life— Primarv rocks, how formed— First vege- 
tation — Saturn and his rings (illustrateil frontispiece)— Quotation on 
Saturn 

Before proceeding with our account of Eaith’s e^olutl()n, it is 
necessaiy to say a few words lespecting electricitv and gravita- 
tion, as both of these weie poweiful factors in the vaiious pro- 
cesses of Earth’s foimation 

Electiicity is the onl\ agent of the Ci eater, and b\ it He 
produces life, disease, giaMtation, light, cold, heat, cohesion^ 
crystallisation, and weight 

It penades eventhing, it is in the an, in uatei (of which 
Piofessoi Faiada\ said that a diop contained enough electiicity 
to fell an o\) it is in all metals, locks, &c , it hi Is the 
wdiole space of cm Solai Svstem under the name of ethei of 
space”, it IS, in fact, the mainspring of the unneise 

We assume that it emanates fiom the Sun foi the following 
leasons — 

Some \ears ago we noticed that a heatei oi a lump of non,, 
heated in an oidinai} hit, becomes led , heated in a coppei fire 
it become whitish, and if [ilaced in a wind fuinace it is luminous, 
and inoie so at the welding “white heat” of the smith’s forge; 
while being hammeied it thiows oft not onU spaiks but actually 
rays of light 

It occurierl to us that those lavs were in everv lespect analo- 
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&om the ilouds, cannot J>e hoi ““■■S 

■-anr^"’',: nS'Ji'S’nV'lf"""' 

“sphere which is electrical ^ sui rounded by an atmo- 
“of the mattl « Proportion to the incandescence 

roundeJ'by'a™ iheS -- 

electricity diin „!sl ,r' ^ f atmosphere, the amount of 
but It isLtertifa t^he 9 /. T him, 

the bounds of oui Solai Sys^eiT ®'^tends beyond 

be the greatest amount of matter— at h" ““®* 

uhidi we tiaiel in oui yea.ly le.olutj 

.ncreases arwi'a^cend' n u 

Weekes, the balCist" ^’hr iLrin a"! f T 
A\rotf‘ 1 “ iaiter, in a letter to us in 

■hiaater miZ, "LZ«:Z°‘JT’ ™ 

“lowei end of the stiimr r,f T’ the ' 

“be negative m lelation to the the second kite will 

“ncM one beneath, and so on '° 

sphere m?Iih2 refeiabit to^th? condition in the atmo- 

they both tiavel to the Fnrtb^ surrounding regions, from which 
cepLl by clouds ’ " *"“■ '"tee- 
the gi^eaLTmylfeiy’orNa^urT'^ “ 

ivhy or howTac? 1 St’ ^hat it is, 

space la instantaneous and peffectryTegd^S^ 

rmplyTLteiSatie bor^T 

Bodies winch are sunilaily electnSed repel each otlmr h„. 
t ose that disennilarly eiectidied attract eact oth^ aJd to 

this law we ascnbe gravitation ^ 
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Its action IS, jHMfeotlv retiular and in pioiioitum to the 
nmount of matter acted iijion , a larger body calling foith a 
greater amount of repulsion and a smaller one less, each evactly 
111 proportion to its sue 'J'he obsen&l mmements of the moon 
and jilanets Mould also agiee Mith the calculations of M'hat they 
ought to be on the theory that they are repelled from abo\ej 
a gieatei mass would leceue more rejnilsion, and would con- 
se-iiiently hate moie gra\ nation and a les^el mass would rec'cive 
less, tic. \iso a light body like a balloon, Idled with hydrogen 
gas, which has hardly any weight, ascends because it is attiacted 
to the ujiper regions being m an ojiposite slate to them 
“ Bodies which are dissimilarly electnlieil atliact each other ” 

So long has “ giaMtatioii ’* been regaided as uteiable solely 
to an attiactne loue in the Kaith that we can readily compre- 
hend a difficulty in the reception of a iniiKiiiIe of an im- 
mediately opposite chaiac'tei , that il is due to u-piilsion 
fiom aho\e, noi is it in oni powci, In aigunieilt aloiu>, to le- 
mote a lalse impression ol siicdi long standing, such an effect 
can cmly be luoduced b\ time and lefleciion 

1 he following facts arc sub\eisi\e of the doctiine of attrao- 
tion of gravitation 

Mittei IS not imau.thh attracted towaids the eeiitie of the 
Kaith, as n is only at the poles and c‘c|naloi that tlie diiection 
of a falling body is jnecisely towaicis the ((‘iitie \f .dl times 
howevei, the line of descent is at light angles to the hoiuon. a 
tact established on mathematical data and about which no doubt 
has been laiseil 


\t the ])olc‘s and ic|uatc)i the hoii/on is at right angles with 

a line d.aun to tlu cent I Kaith. and a lalling body ncc’cs- 

saiily apiieais to lie nndei the diicc t uilluciic c cd tlut c-entie, 
although ac'ted on cudy hv the suiiouiicliiig icgioiis Hiii m other 
latitudes, such as 45 °, a line diawn honi the suifacc- to the 
centic ot Kaitli is not at light angles with tlu hoii/oii. 

II, as we assume, gravitation he due to elec'iiicity, and theie- 
hiic, tc) lepiilhioii of a luMvv hodv and atliactioii ot light matter 
lioni above, tlie lalling hodv must iiecc-ssanlv he at right angles 
vvith the lioiuon ,11 ,dl latituilc-s, Imt not in a diremt line towards 
tlie centie ot Kaith, es,-ept at die I»..Ia, and K.|na(c,n«| /ones 
0,1, globe is not a pcilc.tlv spheiual liodv, \m what is 

lermeci in oblate spheroid. ,d winch die dianufn ex 

cteds tlie polar by 1 ac/i test, 01 lU .c, i.,p|„cal miles — 1 
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diffeience equal to moie tliari nine times the height of Mont 
Blanc 01 fi^e times the height of the Himalaya Cham 

If, then, the Ne\\ toman h\pothesis be coiiect, the gieatest 
attraction should be \\heie theie is the laigest amount of matter, 
at the Equatoi ^ but if giaMtation be lefeiable to the high elec- 
trical condition of the suiiounding legions, it should be greatest 
at those points whtie coUl has the gieatest influence and wheie 
the line of peipetual fiost is least remo\ed fiom the siuface of 
Eaith, and such is the case attiaction of gra\itation is greatei 
in the Polai regions than at the Equator as determined b\ actual 
weight and the \ ibiation of the pendulum, so that an equal 
amount of mattei weighs mc>ie iii the Polai legions than else- 
wheie on Earth, as stated by scientific Polar e\plorers 

Weight, then, in this oibit can be nothing else than an indi- 
cation of the electiic fciice by which matter is repelled from 
the surrounding regions As electiicity is the cohesive force 
or bond of unfbn in mattei which increases in electrical condi- 
tion in piopoition to its density, electrically understood, it 
follows as a natuial infeience, that by compression oi contiac- 
tion, mattei should increase in electiical condition and theiefoie 
in weight, and this is the case, and this law is piacticall)' aj)- 
phed in commeice 

Floui kept a few clays in a sac'k, in dry air, not only in- 
creases in weight by contiaction, but will also make more biead 
than if used when fiesh giound^ hops inciease in weight ficmi 
2 to 3 pei cent when compiessed into a sack oi pocket, but 
gradually lose this inciease if kept some time — three months c)r 
so A cubic foot of ensilage w^eighs 57 lbs, 01 i lb moie 
than a truss of hay which measures 6 cubic feet, but what may 
be the loss of weight on a cubic foot of ensilage losing its ccj- 
hesion when shaken out we have not ascei tamed 

We could give many other examples in suppoit of the fact 
tliat electiicity is the cause of cohesion and of inciease of weight 
in mattei, but we must now continue oiu account of Earth’s 
foimation 

Of all difficulties, the gieatest is to unlearn 01 to fiee the 
mind fiom eiioneous impressions acquued in }outh 

When Geology fiist became a study, the inquiiei was eiio 
neons ly undei the impression that the ocean had always 
existe<l, and, on the testimony of the rocks, lie naturally 
came to the conclusion that the first foimed, or Pumaiies, 
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were of deep sea formation, since they were of immeasur- 
able depth and afforded evidence of the presence of salt 
water when compounded But then there was also evidence 
that these selfsame rocks had been subjected to a very high 
tempeiatuie^ to as great a heat, in fact, as that of a furnace 
in which metals are melted before cr}^stallisation — a diffi- 
culty no attempt has evei yet been made to explain, whereas, 
in our nebulai theory of the evolution of the Earth, the 
mateiial of the Piimaries and of all other rocks must have been 
in a gaseous state or vapouis outside the Eaith, and they were 
deposited long before the formation of the ocean, when Earth 
was in the orbits the furthest removed fiom the Sun, where the 
temperature is tiemendously hot, as is the case with Uranus and 
Neptune at present 

And as if to set this very important question at rest, it has 
been coirectly concluded that ‘ as the total mass of the land 
“ of oui Eaith IS about ten thousand times greater than that of 
''the waters connected with it, it is moie probable that the 
''^original fluidity of the eaith was due to heat rather than to 
''aqueous solution The heat was very gieat, as the present 
"temperature at the Centre of the Earth, supposing a regular 
“ progiession in the iik lease downwards, exceeds 3,500 of 
"Wedgwood’s pviometer, 01 450,000 haln’’ 

It must not, howevei, be mviei stood that in the use of the 
word “heat” theie was at this peiiod, 01 is now at the central 
part of oui Eaith, anything appioac hing to chemical action, 
‘•iich as IS un< lei stood bv combustion, but merely that the whole 
ot the mateiials composing this globe were intensely hot or 
highl} negatively electiic — the piinciple m Nature which com- 
bustion lendeis evident, ami the opposite to which is the intense 
(old which attends the de-civstalhsation of a salt the first 
iction ( ausing a demand foi electiicity, the second setting free 
1 gieatei amount than suiiounding conditions demand. 

'I he Sun, tlic contiulling centre of our system, must be com- 
ptise<l ot gases inlinitely moie dense than would be the gas of 
the most dense metal we are at(iuainted with, and he must be 
in the highest pjjssible condition of heat, “his suifaoe tempera- 
" ture being some 2,000 ('entigrades above the boiling-point of 
"caibon, a little wav within his bo<ly it mav ev eed the point 
“at which iiKiea^-e ot ])ie^sure can produce the liquid state in 
“ iny snbstaiK e ” 
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It IS now agieecl bj scientific men that the tempeiatuie of 
die planets bejoncl Mais— /e, Jupiter, Saturn. Uranus, and 
Neptune incieases in intensitj agreeabl> to their distance from 
e Sun , in fact, that they have a tempeiature best calculated 
to contain the gases of the mateiials necessaiv for the foima- 
hon of then seieial compounds, such as rocks, minerals, &c 
The regions beyond Neptune, then, must be leiy intenseh hot, 
the heat, ive assume, being of the natuie of steam oi of a heat- 
ing haystack, not that of combustion, unless it be of the gases 
geneiatecl by that phenomenon 

The leadei may ask why the most distant oibits and planets ' 
of oui Solai System should be so intensely hot? 

The leason is that the Sun being highly incandescent is sui- 
rouncled by an intensely electrical atmosphere, the amount of 
e ectucity in space (the Suns atmosphere) decieasing in piopoi- 
tion as we recede from him 

The high incandescence of the Sun sets up a demand foi 
electricity, which conseciiienth flons to him on the same piin- 
ciple that a high-piessuie boiler in action attracts electricity to 
Itself (This lattei statement is a fact which \ie proied pub- 
licly in 1845 at the Pohtedinic Institute, London, in an e\- 
peiiment with a hydro-electiic boiler) 

Mercury, Venus, Eaith, and Mais then revolve in electiic 
orbit?, the amount of cold m the oibit decreasing in proportion 
as that Dibit is furthei lemoced fiom the Sun, because theie is 
less electricity the further we go fiom the Sun 

Heat IS simply the result of a small quantity or absence of 
electiicity, therefore, as distance from the Sun increases and 
the amount of electricity is less in space, the orbit is wanner, 
as in the Asteroid orbit, and further off still from the Sun, in 
the orbits of Jupiter, Satuin, Uianus, and Neptune, heat in- 
creases in proportion as their distance from the Sun is greater 
In the orbits of Uranus and Neptune the heat must be 
intense, due to absence of electricity in space, though eacli 
planet must be surrounded by its own electrical atmosxiheie 
Comets, we conclude, are composed of gases similar to those 
at the interior of our Earth, and, as a matter of course, are 
surrounded by an atmosphere electrical in proportion to then 
heat They mostly have a tail 01 tails, and, when approaching 
the Sun, are followed by that appendage, but are usually pre- 
ceded by them when receding from the luminary , from which 


.... 
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it may be infeiied that the tail consists of particles uhich lefiect 
the lays of the Sun passing through the nucleus 

Thus far, to the best of oui ability, we haie cleared the 
way to the period when Earth entered m an incandescent state 
on the outeimost bounds of our Solar System as a comet, which 
IS an aggiegation of meteois 

Then, haMng taken the orbit of a planet. Earth entered a 
medium that admitted of the condensation of hei gases, and 
of then being suriounded by an insulating medium, by iotai> 
motion (centrifugal) accumulated loiind this nucleus as a belt, 
that which we designate the mattei of the primary rocks, the 
materials of granite, basalt, trap, syenite, and porphyry, &c , 
which aie composed chiefly of the simple minerals, quartz, 
felspar, mica, and augite, w^hich again are composed of clay 
(alumina), lime, and sand (silica), the bases of all rocks, silica 
m combination with owgen forming more than half the rocks 
of Eaitlfs Cl list 

Earth’s gases, then, would necessarily occupy positions agree- 
ably to their “specific gravity ” — the heaviest at the centre, the 
lightest at the exterior — the latter, natuially negative, such as 
nitrogen, protecting the condensable gases from the electric 
atmosphere bv which the whole was surrounded Ultimately, 
hovvevei, this electric condition exeicised a cooling influence on 
the neaiest condensable gases oi compounds such as vapour — - 
which became the cauieis of electricity to the moie pondeiable 
bodies beneath, and in its operation liquified these, and ulti- 
mately solidified them into a crust, suuounded by an atmosphere 
of caibonic acid, vapoui, and nitiogen, our atmosphere of air 
not having then been foimed 

Of the nature of this ciust there does not appeal to be any 
gieat deficiency of information, oi, at all events, any great dif- 
ference of opinion amongst those who have made geology their 
study, although its condition is a (juestion that has not received 
the amount of ( onsideiation that its impoitanc'e demands, but 
which, we think, is leadilv to be solved by reference to the 
piopeities which the mattei composing the earth is known to 
possess, and the laws of motion 

Theie being at this iieuod no ciystalhsing influence on the 
matter thus foimed, and it being composed, geologically speak- 
ing, of tire earths and soluble salts, many of them highly de- 
liquescent, such as the miniates oi chloudes, as the vapour con- 
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den'-ed on the surface of the globe, the ccmiposed mass must 
necessanh ha\e been of a soft oi spong> nature, floating, as it 
weie, on the moie dense and liquid bod\ beneath, and being 
subject, therefoie, to the laws of motion, ns the loimation went 
on, and induration took place, this mass would accumulate 
within (eitain limits of the li)aith’s gicatest ciicumference 

To all the first locks the name of A/oic, oi without hte, 
has been gnen, because they contain no organic lemains, and, 
if for their orbit, a space of a few thousands of millions of 
miles be allowed, the\ should iespe(ti\ely ha\e ample time to 
accumulate matter and to consolidate sufficientlv whether bv 
absorbing a portion of the electiicitv siiiiounding the new 
planet or b^ the enoimoiis centiifugal force of the planet of 
that orbit — / c , a rotation of o\ei 27,000 miles an hoin — matteis 
not 

In reference to Eaith’s rapid rotation on her a\is, Ml 
Oeoige Darwun, Professor of Mathematics at Cambridge, sa^s 
that fifty millions of \eais ago Eaith lototed in fi\e houis, or 
five times as fast as now, and theiefoie had ver\ little gia\ity 
on hei surface then 

Besides which, Xejitune was in 1891 apparently nearly eight 
thousand miles largei m diameter than Uranus, md, if so, 
during Earth’s journey from the orbit of Neptune to that of 
Uranus, there must ha^e been ('ontiaction in her bulk 

Outside the Azoic rocks aie the Lowei and Uppei Cam- 
brians, which contain the fust tiaces of life, ( onsisting of sea 
plants, zooph\tes, pohpaiia, and a \aiiet\ of shelled maiine 
animals, all of the lowest oidei, this being the result of the 
small amount of electiicitv in the most (listant 01 bits — elec- 
Ira ity being the cause of life 

Resting on these rocks aic the lowei and Uppei Silmian, 
followed by the Decoman scstem 01 Old Red Sandstone Then 
comes the Caibonifeious and gieat Limestone dejiosit — a < lystal- 
line lock, the foundation of oin coal-beds, which w'as deposited 
when Earth was in Saturn s oibit some 900,000,000 miles fiom 
the Sun, whilst most of the siibse(|uent deposits of caibonate of 
lime, such as Bath and Portland stejnes, are still of a soft 
nature, thus proMug that they were deposited under conditions 
diffeimg from those of the eailiei rocks Of the constitution 
of the pnmaiy rocks there appeals to be some diffeience of 
opinion, it being stated that the Laiiientian, of great but un- 
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known depths, are of gneiss, and of course highly stratified, 
whilst granite, basalt, &c , are not stratified — a fact which is 
explained by the difference in the manner of rotation of Neptune 
and Uranus, the latter planet having a gyratory lotation, as indi- 
cated by his moons, which would produce unstratified rocks 
such as granite and gneiss, &c, whilst in the orbit of Neptune 
the rotation is not gyratorv, thus allowing the older Laurentian 
rocks to settle in stiata 

Granite, then, formed the base of Earth’s crust, and on it 
was deposited the lime, converted into a caibonate of lime by 
the condensed \apour, which brought down the acid from the 
atmosphere through which it passed, and fiere commenced an 
operation which laid the foundation for the formation of that 
store of wealth, coal, which abounds in many parts of this 
highly-favoured^ island, and to which may be mainly, if not 
entirely, attributed the rapid progress we ha\e made iij science 
and othei departments of cnihsation 

All matter has some peculiar jproperty appei taming to its 
kind, and although on the discovery of this property we may 
be at a loss to understand the object of the Creator in impart- 
ing It, subsequent investigation generally reveals the wisdom of 
His purpose It has long been known that whilst all salts — 
and, it may be said, all other matter — are more soluble in hot 
than in cold water, the solubility of lime decreases with the 
increase of temperature — a condition that admirably fitted 
It to the fulfilment of His purposes m the early part of 
creation 

The water, on contact with the solid matter, was raised to 
a high temperature, or the boiling-point, and, therefore, was 
a rapid solvent for all the soluble salts, and would, consequently, 
free the lime, which was rapidly deposited free of all impurities, 
its insolubility being also increased by its conversion into a car- 
bonate, and as at this period there could have been no change 
of electrical condition in the atmosphere, and, consequently, no 
gales of wnnd, the formation of the carbonate must have been 
uniform within the limits where the deposition went on, had 
there not been a great disturbing cause , but at this period, there 
being no crystallising influence, the water readily gained access 
to the hot bed beneath, and being rapidly generated into steam 
formed openings through whi< h poured out the st^m, carrying 
with It large (juantities of the powder which accumulated in the 
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neighbourhood of these vents into hills, which hills incieased in 
density as the accumulation of mattei pioceeded, and ultimately 
became compact masses of \eiy considerable height, foiming 
between them e\tensl^e \alle\s which, as the tempera tiue of the 
mass decreased, became lakes of water, satin ated with salts of 
different degrees of solubiliU 

Agieeabl} to geology the next formations aie the Lowei and 
Upper Silurian and the De\onian, the Silunan consisting of 
clay and the De\onian of sand onl}, in connexion, ho\ve\ei, 
with a limestone foimation, liaMiig abundant tiaces of the lower 
grades of the animal kingdom, so that, so fai, the materials 
engaging our attention are lime, alumina, and silica 

We ha\e alieady consideied the lery peculiar piopeit) of 
lime, being less soluble in hot than in cold watei, a pioperty 
that w^oulcl not fail in ensunng its rapid cleiiosition under the 
conditions that existed in the fiist fomiation of the EaitlVs 
crust, and we will now endea\our to show^ that there weie othei 
conditions which tended to inciease the operation of this piin- 
ciple 

As we ascend in the atmospheie, the mercury falls m the 
barometer, indicating a decieased atmospheiic pressure in higher 
altitudes, and it is likewise established as a lule that the boil- 
ing-point of watei IS legulatecl by the amount of pressure on 
its surface, and, therefoie, the tempeiature of the boiling-point 
decieases with decrease of pressure Atmospheiic pressure 
• under existing conditions is about 15 lbs on the square inch, 
but the atmosphere of the peiiod we aie now discussing must 
ha\e contained, as ^apoul, a great poition of the watei now' 
constituting the ocean, and also, as carbonic acid, the whole of 
the caibon entombed in the coal-bed fonnations which increase 
of matter must necessarily ha\e imparted to it an increase of 
pressure of several pounds to the square inch, and as deciease 
of pressuie decreases the boiling-point, this increase must have 
imparted a veiy high temperature to the semi-fluid mass then 
surrounding our Earth 

There were then at this peiiod in operation two distinct 
forces or conditions — decreasing tempeiature and decreasing 
atmospheric pressure, but at this period the atmospheie could 
not have been electric, and, therefore, as it decreased m bulk, 
the electrical d^tidition of the upper legions exercised an in- 
creased influence with the decrease of the intervening mass which 



( 19 ) 


insulated the earth fiom it — an incieasing and poweifiil auxi- 
haiy to the operation of the other t\\o conditions 

The lime, then, as aheach obser\ed, deposited under the 
influence of a high temperatuie, and its powder being carried 
up by the steam, foimed e\tensi\e \ alleys or pits Ultimately, 
howevei, as the tempeiature decreased and the watei increased, 
the alumina and silica followed in then tuin, each chop of 
condensed \apour bringing down from the uppei regions its 
portion of electricity, which on being imparted to the silica 
constituted the giains of sand — sand being cleaily an oiiginal 
formation and not the detritus of foimei rocks 

As we ha\e aheady obsened, there was at this time no 
change of electrical condition in the atmospheie, and, conse- 
quently, no gales of wind In refeience to this formation, we 
aie informed that “ the prevalence of the slatey character shows 
“ that the progress of formation has not been vaiied by much 
'‘original disturbance, and the depths of its beds indicate the 
"probability of some portion having been deep watei, or rather 
" semi-pelagic deposit,'’ an appaiently well-established conclu- 
sion, strictly in accoidance with the piinciples we conceive to 
have governed this formation 

Other geologists suggest that these rocks have been hard- 
ened by compiession while undei the influence of a high tem- 
peratuie, a conclusion which a little consideiation will show to 
be the reveise of tiiith All mattei that is hardened under the 
influence of high temperature will stand the action of fire, while 
substances induiatecl by cold or electricity decrepitate when ex 
posed to heat Limestone, which is acknowledged to have been 
formed apait fiom "heat,” rapidly fields to the influence of 
file, which has a similai action on shale or slate, the Silurian 
foimation If a piece of gianite be put into a ciucible or 
placed in an ordinary sitting-room fire, in about fifteen oi 
twenty minutes it w ill fall to dust and expose to view its con- 
stituent parts, which may be thus separated from each othei 
In fact, the influence of fire on all these substances and on 
flint, which is of more recent fonmation, is alike destructive to 
then ciystallisation oi combination, which took place under the 
action of elect! icitv 

All woiks, however stupendous, have a commencement, and 
we have endeavoured to define the conditions under which were 
deposited certain portions of the eaith, as a nucleus to the 
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further accumulation of matter that should prepare a soil fit 
for the existence of both the animal and vegetable kingdoms 
What, then, 'were the conditions that induced this accumula- 
tion ? 

The nucleus having near its base a bed of lime, which is a 
bad conductor of heat, was insulated from the heat of the cen- 
tral portion of the globe, and A\ould, therefore, agreeably to 
conditions which govern crystallisation, necessarily accumulate 
from the semi-fluid boiling mass the matter held in solution, 
in the order of solubility, the less soluble salts or matter being 
the first deposited 

When the water confined within the hills of lime, to which 
reference has already been made, was sufficiently reduced in 
temperature, life was gi\en to certain classes of animals, the 
lowest in the order of creation, which not only greatly assisted 
in concentrating the matter but also in securing a disposition 
that should render it suitable for the first of vegetable life 
The principle of life is beyond the reach of the human 
understanding We can reason only on matter as we find it and 
the properties it possesses Electricity we think, is the life- 
spring of both the animal and vegetable kingdoms, and is also 
essential to their existence Life, therefore, dawned onfy when 
the soil became sufficiently cool or electric for its preservation, 
and the low electrical condition of this period admitted only of 
the existence of animals the lowest in the order of creation — 
such as polyparia, cnnoidea, mollusca, &c 

We have already shown that the water now constituting the 
oceans once formed part of the atmosphere, and that during the 
condensation of this vapour there must have been a progressue 
decrease in the pressure of the atmosphere on the Earth's sur- 
face, and we think it will be admitted as equally demonstrativ^e 
that the collection of the vapour in a condensed form could 
not fail in exercising an increased influence on that portion of 
the globe not co^ered with matter 

There were, then, two forces in operation simultaneously 
tending to the elevation of the land decreased pressure on its 
surface and increased pressure on the surrounding mass, which, 
from water being a bad conductor of “ heat,” and of that elec- 
trical condition understood by “ cold,” must long have continued 
in that pulpy state, and would, therefore, readily yield to the 
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piesstue of the accumulating watei and necessarily slowlv raise 
the land 

On the tops of these hills \egetation fiist took root, and 
being composed of mosses, oi plants of a creeping character, 
rapidly extended on the water or semi-fluid then composing the 
•lakes, and ultimately foimed a compact mass that would admit 
of the growth of feins and plants of larger growth 

It is a law in \egetable physiology that the loots of plants 
ramify m pioportion to the distention of the branches, there- 
foie, as the beds inci eased beneath, the ferns w^ould assume the 
chaiacter of trees, and, consequenth, could not fail, as they in- 
creased in size, in depressing the “ bog oi peat mass below the 
smface of the watei 

Electiicity is the cause of ciystalhsation and the sustaining 
agent in vegetation, and, therefore, so long as the water was 
covered with vegetation, which disposed of the electricity, no 
condensation of the salts could take place, but immediately the 
mass was depiessed below the suiface, the electricity, brought 
down by the condensed vapour, would act on the salts held in 
solution 

We aie informed “ that in seveial places erect stems of trees 
“are found with then lOots still fixed m the shale beds and- 
“ciossing the sandstone beds at almost right angles,’' which 
sane 1 stone beds would na tin ally depiess the mass to the bottom 
of the basin 

That the land has progressively risen, and as progressively 
extended, its geological features place beyond a doubt, and, 
therefore, in addition to the two forces to which we have re- 
fer led, theie was also the gradual increase of the land upon the 
water, and its consequent displacement, and the consolidation 
of the matter as it incieased in bulk, all of which operations 
would tend to the conditions we have proposed But if these 
be not deemed sufficient to account for the alternate gam of the 
water on the land, and the land on the water, the influence of 
graxntation which gradually increased, and to which we shall 
have occasion to refei hereafter, will relieve us of all difficulty 
in accounting for these phenomena 

Humboldt, “ On the Supeiposition of Rocks,” very pointedly 
makes refei ence to limestone, of the primary rocks, lime being 
white. The base of clay also is white, clay-slates being black, 
and although slate is white, from the black material hydro- 
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carbons arQ distilled, and ol which hydrocarbon theie are inex- 
haustible springs or wells in many parts of the woild, whilst 
quartz are both black and tianspaient The black limestone 
being transition the other blacks may be of the same oibit, 
the mottled limestone being of the coal-bed period 

All which facts indicate that when the locks were com- 
pounded their materials must have been in the state of gas, the 
earth or belt round the nucleus being m an opposite or con- 
densing nature 

In this compounding oibit is now the planet Saturn, sur- 
rounded by an appendage that has excited the astonishment of 
astronomers e\er since its discocery This appendage, or ring 
as It IS called, consists, according to Sir Da\i(l Brewster, in 
More Worlds Than One,” of — 


I 

Exterior diameter of extenoi iings 

Miles 

176,418 

2 

Interior „ „ 


3 

Exterior „ „ interior „ 

151,690 

4 ‘ 

Interior 


S 

Equatoiial „ „ Saturn 

79,100 

6, 

Distance of interior ring fiom Satuni 

19,000 

7 

Breadth of the division between the rings 


8 

Thickness of the ring . 

220 

9 

Inner diameter of crape ring 

88,190 


In order to give a clear idea of Saturn’s rings we quote 
Mr Semen Bolton’s beautiful description in “ The Illustiated 
London New^s ” of Octobei 4, 1913 — > 

“ This beautiful planet is composed of such light mateiial 
“that it w^ould float like oak on water Hence the conditions 
“ of existence are, as Sir Robert Ball says, ' so unlike our own 
“as to render conjecture hopeless ’ No such tracts as land and 
“sea exist on that mighty Satuinian globe, nine times gieater 
“ in diameter than our Eaith ” 

“ We disco\er simply a vaporous atmospheie tormented by 
“an intenstly heated core for e\er hidden from moital gaze 
“ Cloud-vapour is incessantly shot \ertically into the upper 
“atmospheric layers by internal coinulsions, and the planet’s 
“ swift axial rotation distends it into light and daik parallel 
“ bands, which encircle the globe ” 

“The rings are composed of nothing more than a flight of 
“ mynads of small particles round their primary, the inner ones 
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“ rt'vifKing niuc in five hours fitly minutes, the outei ones in 
“ ten hours The globe is \ isible through the inneimost or 
“ I rape ring, suk e the iiaititles here aie but sparsely soatteied ” 

“ Not impiobably tie aie witnessing anothei moon in piocess 
" ot ioiination ’’ 

We are tiuthei told by bii Daxid that “ accoiding to Mi 
“bond, the iiowei whuh sustains the centie of giavity of the 
“ring IS not in the planet itself but m the satellites, and the 
“ satellites, though < onstantly <listurbmg the ring, actually sus- 
“ tain It 111 the \ery act ot peiturbation ” , but on oui pimciples 
It IB evident that the ring must be sustained by the same power 
whuh governs the othei action ot the pilanet, besides which, 
tit, it whuh IS \apoui m the oibit ot Jupiter, may in Satmns 
tuithei oibit be gas, and, it so, those rings are notlnng more 
than the boumlaiy ot the planet’s atmosphere In this view of 
tlu >iiiestion, Satin n’s atmosphere is twice the diametei of that 
ol Jujiitei, and, if so, the planet oi belt itself nia> be larger in 
proportion 
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EARTH IN THE ORBITS OF SATURN 
AND JUPITER. 


CHilPTEE. Ill 

'^rition meiiures and their vegetation— Hlus- 

Hol^n ^“■'l-The Geologj of the Coal Per.od- 

le.?r-lc; ® vr ere formed as rings or bands m Saturn’s orbit-Petro- 
° Measures (Fig 3)-Lignite— Bituminous loal 

contni-t n 1*1*1 P*™®***®*^ — Coal basins formed by 

bed ne ? j!-'»rth s belt— Permian formation— Sandstone of Coal- 

iSferous^a “ ' '«S3-Jupiter's orbit the 


It has frequentlj been surmised that at the period of the coal- 
bed foimation, which we conclude took place in Saturn’s oibit, 
o the piotluction of such an enormous mass of carbon the 
atmospheie must hate contained an unusual amount of car- 
bonic acid— a conclusion, of course, arrived at on the assump- 
tion that Earth had always been m her present orbit Now, 
however, the planetary oibits must gite way to the geological, 
and theie can be nothing irrational in the supposition tliat the 
orbit was that of carbonic acid 


The vegetation of the coal-bed penod must ha\c been 
plentiful and luvuuant, and w'e know that carbonic acid is re- 
cened by plants as food, the influence of vegetation on this 
gas solidifying the carbon and liberatmg the oxygen, the pro 
portions of which are as 6 to 16, or, by actual weight, as 27 
to 73 therefore, foi every 27 tons of carbon deposited in the 
coal-beds and lemaining vegetation throughout the woild there 
must hme been liberated to the atmosphere 73 tons of oxtgen 
As oxygen is mattei, and all matter is subject to the uni- 
versal law of graiitation, the specific graxnty of this gas (i mi) 
would assign to it a position, as geneiated, between the car- 
borne (i 500) and nitrogen (o 9722) atmospheres The mass of 
oxygen thus liberated is ignored by geology, but, nei ertheless. 
It must be taken cognisance of and accounted for. 

This gas then— oxygen— would form a part of the planet’s 
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almospheie indepeiKlenth of that of cubit, and a& iienerated 
would range itself outside the (arbonic acul accunnilated frotrk 
the orbit As dliistiatixe of our views of the cumulative infiu- 
enc^e of lotation, and of the e\teat oi <|iiantitv ac cumulated, we 
c'annot do bettei than adduce the testimonv of Hugh Miller 
By that authoiitv we aie told ‘ the c<ul measuies wheie 

‘^deepest and most evtensne, c'onsist tiom brittom to top of 
bulled |)lalfoinis iaii|^e<l like the slieets of a woik in the coiuse 
of printing, that aftei being stamped by the piessman aier 
^^then placed horizontally in a pile Anothei lemarkable cii- 
** cumstance, which seems a direct result of the same [>h}sital 
conditions of oui planet, is the vast hou/ontal extent anti pei- 
sistencv of ^platfoinis d'he Vp[)ollachiaii < oal foimation 
“ in the United Estates has been tinted over an aiea consideiably 
“moie extensive than of all Great Biitain^ and vet theie ate 
some of its hetls that seem (ontinuous thi(ni<,di(mt 1 he gieat 
^‘Pittsburg ( oal seam of this heltl — a stam wondei ful in its 
thickness fiom 8 to T2 feet — must have once ( oveied a siir- 
** face of 90,000 stjuare mdes And this chauu teiistic ot pei- 
“sistency, united to great extent m the various platfoims of the 
coal measuies, %vhch accumulated me surface flatform aver 
anniha ioi luindieds anti thousands of feet, belongs ‘ tt) a ton- 
^‘dition ot things nt> hmgei wunessetl on the fate of the globe’ 
“ \nd cm applving a magnilier to a piecv of biunt shale, half 
“an inch thick, we counted ten distinct lajeis, each of which 
“was composed of a number of films which baffled all nttemj)ls 
“at enumeration” 

d'ht‘ al>n\t‘ was tnitUaitU vviilteii befoie Humboldt directed 
our attention to the biaJe limc‘st(nu of the iJiiniai} locks, arul 
whether coal be tlie icsult of themnid action with caibonic 
at itl and vaj)oui, or hydiot aibon and vaiioui, the uxidei will see 
that not onlv our inteipietatum holds good hut also that in the 
orbit c)f Satuin the limestone is no longei bhn k but mottled 
'The shale, howevei, in combination sMth the coal is black, but 
pt 01 luces a v\lnte aslu 

Of the “vegetation ’ 0/ //a ioal />t; little has bten sai<l 
to/Jiii puipose 'Phe ‘“plants” weie all r»f the lowest giade 
and of “gigantu statuic, ilu mosses,” as we ate told, “ev^en 
“attained a height of inmi 60 to So feet, the leaves measuring 
“smne 20 im hc^s in length" And if, as is sujjposed, they stood 
iipiight, theie was but Utth* giavUalutn, and of wind none at 
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all Respecting the roots, too, there appears to be some diffi- 
culty, and they are said to be ah\ays in shale It is tiue i\e 
ha\e ne\er inspected a coal mine, but oui seaich foi impres- 
sions of roots in shale has e\er been fruitless , and if the beds 
of some 50 feet thick are not, as it is said, of one seam, but 
of several duided by thin bands of shale, it is conclusive” that 
in such a material they could be of no a\ ail to sustain the 
plants, and if theie weie no nind 01 othei influence to break 
the plant down, the roots eiidently were not wanted, whilst to 
contemplate the growth of a seam of from 8 to la feet thick 
of now densely compact matter, cmeiing thousands of square 
miles, as being produced from one set of loots, is rather a ta\ 




Band of iron 
sulphide 



Fig 2 — Lump of coal 

on the imagination Besides which, had the seams been so 
produced, the impregnation of eiery- particle of coal with the 
iron sulphide would ha\e been next to impossible. 

Nor does our difficulty end here In the accompanying 
sketch (Fig 2) of a lump of coal, 4 inches high, the seams or 
layers are divided not by shale but by a band of iron 
sulphide, half an inch thick, and wheie the band appeals 
to terminate, in its turn it is divided by a very thin layer 
of coal, affording unquestionable evidence that when the sul- 
phide intruded it was in the gaseous state, whilst another speci- 
men has one side in alternate layers of the sulphide and coal 
All which difficulties disappear on the application of rapid 
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rotation, with, of couise, nebulous contributions of gaseous 
matter, conditions which prevail m Saturn at the present time 

The stigmaria is one of the most common of all plants in 
the coal formation, and we are informed that not -a mine is 
opened nor a heap of shale thrown out, but there occur frag- 
ments of an irregularly compiessed roundish form, apparently 
portions of a stem, maiked externally with small cavities in 
the centre of slight tubercles, arianged irregularly but somewhat 
in a quincuncial manner The axis of these fragments is often 
hollow, or different in texture from the surrounding part From 
the tubercles arise long riband-shaped bodies, said to measure 
as much as 29 feet There aie poitions of the extremity of 
the arms of a huge dome-shaped body, which dnides into twelve 
limbs, each of which spreads horizontally from the edge of the 
dome, usually dividing into two arms 

Sigillaiia comprehends all those columnai gigantic stems 
which occui commonly in the sandstone of the coal in an erect, 
or nearly eiect, position, but which are prostrate and crushed 
fiat in the coal shale, and wdiich are marked by flutings, with 
a single row of small scars between them In diameter they 
vary from 6 to 36 inches, and must ha\e been full 40 or 50 
high It is believed, fiom the \ery compiessed state of many 
ot these specimens, that these plants must ha\e been of a very 
soft natuie, and from the general absence of scars of a large 
-size that they must have been very little branched 

These plants, the most common of this period, convey a 
geneial idea of the vegetable kingdom, and their natuie shows 
cleaily that they are not the production of the land, but are 
admiiably suited to the conditions we ha\e proposed The 
stigmana, in the fast instance o\errunning the semi-fluid com- 
posing the liquid, and the sigillaria having taken root in its 
a( cumulated mass from its being devoid of branches, and being 
ot great height, was calculated to exercise a depressing influ- 
ence As there was no wind and very little gravitation, its 
•soft texture would be quite sufficient to sustain its superin- 
cumbent weight 

While these coal fields were being formed, ages passed away , 
the temperature of the vvatei gradually decreased, and the 
nucleus of earth gradually iik reased, the cooling of the surface 
being brought about by the constant repetition of evaporation 
and condensation of the fluid now constituting the ocean 
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Di Whitfield, who annually visited the Tiopics in search 
of plants, infoimed us that in Gambia theie aie numeious soits 
which thiive on the suiface of the watei without am connexion 
with the soil, a pioperty which may have piei ailed with the 
earlier kinds of the vegetable kingdom, which weie \ei\ light 
in texture As the water of that peiiod held in solution all the 
elements that now constitute the soil, it was admnabl) suited 
to support and noiiiish plants such as the stigmaiia 

The carbonifeious formation exhibits but a scant} zoology 
The mountain limestone deposited at the commencement of the 
carbonifeious eia abounds in polypaiia, ciinoidea, and mol- 
lusca, but in the coal-beds there is only a limited \ariety of 
shell molluscs, w ith fragments of a few fish found in the shales 
whilch alternate with the layeis of coal 

Seams of coal aie of canons thicknesses Thus in Stafford- 
shiie are some from 30 to 45 feet thick, not, howecer, one 
continuous seam of coal, but seceral, dicided by what miners 
call “ bands ” — ^v'ery thin layers of clay, shale, 01 slate Some 
coal contains layers of iron pvrites, whilst we know that all coal 
is moie or less impiegnated with non sulphide, which pei- 
meates the whole mass 

In Ameiica there are coalfields in which the seams of coal, 
uniformly from 8 to 12 feet thick, extend continuously over an 
area of several thousand squaie miles 

All the roots of the plants of the coalfields of England, it 
IS supposed, weie in shale ^ but theie does not seem to be any 
evidence of the plants ha\ing had roots Ceitainlv they weie 
not necessary to the pioduction of the plants, and it is rleai 
they would have been useless as suppoits for the plants, in the 
very thin bands of clay, shale, 01 slate of the Staffoidshire 
seams 

We assume, then, that the coal plants giew as clouds, be- 
tween a ring of shale on the one side and iings of sand on the 
other, unlimited in space, the iings and clouds of plants ex- 
tending, perhaps, some hundieds of miles high and suriounding 
such a globe as Saturn (and Satin n has his ungs, undei \^hlcIl 
we presume coalfields are now being foimecl) The ungs of 
shale, sandstone, slate, and othei stiata of a coalbed formation, 
with the intervening layeis of \egetation, would, of course, be 
vertical to the nucleus of the planet^ they would turn in a W 
and E direction — to the Sun, that is — and would extend laterally 
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N and S , whilst each of the belts would represent a distinct 
coal-bed formation 

In proportion as these rings attained maturity and the vege- 
tation accumulated underneath, they \\ould acquire a tendency 
to draw together, this tendency increasing with the increase of 
matter, and when they w^eie contracted to the utmost, the mass 
would be only a few miles wide and some hundreds — or perhaps 
thousands — of miles high Such a formation would ha\e a 
tendency to topple over, the vegetation of the coal-bed being 
periodically destroyed by a downpour of iron sulphide in 
the state of gas from the ring (and nearly all coal is permeated 
by this sulphide) How^e\er small might be the gra\itation 
influence m so doing, the mass would necessanly break up and 
form a number of coalfields, which, as they deposited, with 
increase of gra\itation due to the planet approaching nearer to 
the Sun, w^ould necessarily displace the liquid matter and give 
the appearance of their ha\ing been formed in basins All the 
matter we are considering would be earned towards the Equator 
by the rapid rotation of the planet 

A similar process of deposition would take place in the fol- 
lowing geological formations up to the Wealden, with this dif- 
ference, that there would be a larger quantity of w^ater and of 
salts on the approach of the planet to the ocean forming orbit, 
increase in the gravitating influence, and a consequent increased 
tendency to dislocate or break up the belts, the salt beds re- 
placing the coal beds, although these latter w^ere not altogether 
w^anting when the planet entered the orbit of Jupiter We con- 
clude the gas of iron is in the bright part of Saturn’s rings and 
that of sulphui in the dull parts 

From whate\er source coal may have been demed, evidently 
petroleum must ha\e had a similar parentage, whatever may now 
be its condition, whether solid or liquid, and in a work on 
Physical Geography, it is said to be in France and Italy— in 
Europe, Siberia, shores of the Caspian, Persia, Burmah, Japan 
—in Asia, in the United States and Canada— in North America, 
the wells of Amenca and of Asia being too notorious to need 
more than a reference to them They are all, we believe, in 
primary locks 

In “ The Economy of Vegetation,” Dr Darwin (a man of 
whom England may well be proud) surmises that a natural dts- 
tillaiion of It in the bowels of the earth must have taken place 
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at some early ‘period of Hit ivorld , and if coal were of \egetable 
origin, it IS difficult to understand how petroleum could othei- 
wise ha\e been pioduced, whilst if, on the contraiv, coal be 
the result of chemical giowth, from whate\er cause, theie can 
be no difficulty in comprehending that by a \eiy tiuial change 
in the conditions petroleum should be pioduced, whilst, so far 
as we are aware, all the compounds of peti oleum aie not near 
the coal-bed formation strata Certain it is, however, th^t by 
a “section of the strata to the low^ mam coal of St Anthon’s 
colliery,” the rock on many of the seams of coal is of a pure 
white, thus indicating that the coal has not undergone any gieat 
chemical change since its deposition 
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Fig 3 — Section of coal measures (Fig 65, from Huxley’s " Physio 
graphy ”) 


In “ Physiography,” by Huxley, it is said “ The succession 
“ of strata or measures cut through in a colliery is generally 
“ similar to that represented in Fig 65, but the series may in- 
“ elude hundreds of separate beds The roof of the coal or 
“ the rock immediately above the seam is commonly a shale, 
“ which, when split into layers, is very frequently found to en- 
“ close impressions of plants” — ^the roots being, as stated by 
the late Sir W Logan, in a layer of shale, knowm as under clay 
or seat earth, as shown in Fig 65 It is also said by Professor 
Huxley that “there are three directions perpendicular to one 
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“ aiiothci in which tUe coal ma\ be dixided”^ in fact, we pie 
sume in the same mannei as sexeial mineials split 

There is, howexei, a kind of impeifect coal which shows by 
Its texture that it has been formed fiom wood^ so liqiieoiis, 
indeed, is its textuie that the coal is commonly called lignite 
In this counts siu h coal is found only in insignificant quan- 
tit\ at Box 6 } Tiacey, in Dexonshiie^ but in othei countiies 
which arc fiwr vi ime coal lignite occuis in large deposits and 
IS an important fuel 

It would be futile to speculate on the length of time the 
coal-bed formation took, but howexei long it lasted, it is con- 
clusive that had it not been arrested by some piocess, the earth 
would haxe been nothing else than a gigantic mass of carbon 
\\ hatevei max hix e been the cause of the sudden check, it is 
e(iiially concltisixe that it also exterminated the vegetation, the 
cause of the coal-bed jieiiod, and that this period was followed 
by the deposition of a inateiial — rc^ salt — in mountainous 
masses, to the composition of which h^diochloiic acid or 
(hloime constitutes an essential element These facts are in 
no way accounted toi on the theoiy of the cooling of the Earth 
as she advanced to the Asteioid orbit, but both the coal-bed 
foimation and the deposition of salt weie the result of Earth’s 
itNohing foi some hundieds of thousands of >ears in Saturn’s 
oibit tind subset luenth m Juiiitei’s 

That the mattei ot Faith's ciust (Piimaiies and Secondaries) 
was deposited as a belt aiound the Ecpiatoi, theie is conclusixe 
exidence, and the enormous xelocitv of Saturn’s rotation, which 
takes only ten hours at a speed at the Eciuatoi of oxer 22,000 
miles an hoiu, leaxes no loom foi doubt as to the manner of 
the collection of the mattei befoie deposition, that, in fact, his 
ring may he taken as being typical ol the mateiials of the earth- 
belt underneath All bituminous coal, moie 01 less, is per- 
meated b) iron sulphide, and if the outer blight iing of 
Saturn contains, 01 did c'ontaiu, the non, and the dark one 
below' xapoui oi sulphiii, we can undeistand that the fall of 
the iron gas tlnough the xapour should foim the beautiful sul- 
phide of the ( oal-bed — *1 maieiial man cannot imitate, and, 
so far as we tan see, it must haxe been by some powei of this, 
gas that coal was peiiodualK peimeated 

Geologists say theie was some gieat convulsion after the 
(Completion of the coal-bed foiraation I'he “coal-beds gener 
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ally lie in basins as if following the cun e of the bottoms of 
" the seas There is no such basin that is not broken up into 
pieces, some of which have hem allowed to sink, causing the 
“ends of stiata to be in some instances many yards, and in a 
“ few several hundred feet, remoied from the corresponding ends 
“ of neighbouring fragments ” 

“These are held to be the results of volcanic moiements 
below, the operation of which is further seen in numerous 
“ upbursts and intrusions of fiie-born rock (Trap) That these 
“disturbances took place about the close of the coal-bed foi- 
“mation and not later is shoun in the fact of the ne\t highei 
“group of strata being comparatn ely undisturbed” 

If Earth were originally a Comet or other fiery mist, e\i- 
dently at this early period an ocean is quite out of the question, 
and the volcanic era as yet is a very long way off But if, as 
already observed, Saturn’s atmosphere be larger than Jupiter’s, 
the contraction of the belt in the planet’s onward progress 
spirally towards the Sun would account for all the above geo- 
logical facts 

This brings us to tbe close of the great platform formation 
illustrated in the steppes of Russia, the prairies and coal mines 
of America, and w ith it comes the extinction of a class of 
animals which prevailed from the Silurian epoch, the first trices 
of their successors (reptiles) being in what is termed the Per- 
mian formation, respecting the origin of which there appears 
to be much doubt 

Associated with the primary rocks there are what are called 
metamorphic, such as gneiss and slate, which are supposed to 
have been melted by heat an<l thus changed in their natuie, 
but these rocks, being in most beautifully uniform layers, would 
appear to afford evidence of a high centrifugal, or of a suc- 
cession of layers deposited under that influence 

We have in our possession specimens of sandstone of the 
coal-bed period, the several layers of which are separated by 
well-defined films of black matter, thus affording evidence that 
when being deposited, or even before, each slab must separately 
have passed through black dust or vapour of some kind, an 
operation that clearly could not have taken place in a deep sea 
formation But if these slabs were of nebulous formation, all 
impossibility disappears, the more especially when it is stated 
“ There is observed at very great distances a parallelism of beds, 
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“the direction of which the type is manifested amidst paitial 
disturbances and which often remains the same in the primi- 
'‘tive and transition formations” As e\eiy seam of coal has 
Its iindeiclay, in which are the roots of tlie flanis of the coal- 
bed period^ the same undeiclay should also contain the pioto- 
plasm ot tile animals of that peuod 

W hen Karth left the oibit of Jiipitei and ceased to lotate 
at 26,000 miles an hour, the slowei late of rotation would cause 
the belt of lanil around her equator to widen out, causing the 
destruction of the animals living uioon it, 01 they may have 
(lied out fiom change of atmosphere Be that as it mavj be- 
tween the leptiles of the orbit of Jupitei and the first ot the 
warm-blooded 01 breathing animals theie is said to be a long 
peiiod of time, 01 a blank, unaccounted foi by geology 

In refeience to the. widening-out of the Earth’s belt of land 
due to slowei lotation, we would point out that the acceptance 
of facts without a diiec ting puiiciple leads to erioi, and we 
believe that the fact of fish having been found by Hugh Miller 
m the Old Bed Sandstone was accepted as evidence of those 
fish having lived before the toal-bed peiiod, wheieas if the 
belt foiination of our land be accepted, the Old Red Sandstone 
would have been a kind ot intermediate peiiod between the 
Pnmaiics and the ((»al-beds, and it is possible that that stone, 
whilst pai taking ot the rotation foimation at the depiession of 
the belt, may have e\tended beyond the belt formed exclusively 
by that *ptioii, and, if so, those fish may be of a much sub- 
seejuent jieii.Kl 

It does not ajipcai how fish should swim without the pre- 
sence (d watci, which did not exist when the Old Red Sand- 
stone was dcfiosited 

We have said there could not have been any ocean up to 
tins period oi Earth’s histoiy — the Permian, but, nevertheless, 
all the loihs bear evidence of salt water, the fact, no doubt, 
that induced the c'onclusiou of then being of ocean formation, 
and the beds of the ])latfonn foimation being of enormous 
thickness or depth, it was natuially concluded that the sea was 
ecjiially deep Let us see if we can explain these two facts 
The pcjles oi a galvanic flattery have not only the power 
ot dec omiiosing watei but will actually convey the elements of 
that fluid into sejiaiate vessels, as demonstiated by Davy, and 
as a spark and radiation, which aie positive, combine these ele- 
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meuts, we must assume that the decomposing influence must 
be in an opposite state, whilst magnetism has to an enoimous 
degiee the electucal influence of cohesion 

^\lthout, then attempting to define what mav be the con- 
ditions which govern the seveial piopeities of electricity in 
conjunction with mattei in the Sun’s atmospheie, we assume tint 
the planets leiohe in that poition which is at an eiiual distance 
from his poles, oi what we may designate his tropics 

The mbits of the Asteioids, oi the space between the mbits 
of Mais and Jupitei, which is no less than io8 millions of miles, 
mav be consideied as the neutral ground of the electucal con- 
dition of the space of oui Solar System, occupying as it does 
a cential position between the foiii outer planets — ^Jupitei, 
Satiiin, Uiaiuis, and Neptune — which revolve in hot oibits, anil 
the foui innei ones— Mars, Eaith, Venus, and Meicury— which 
occupy electrical orbits, being nearer the Sun, the amount of 
electricity in the mbits increasing with nearness to that luminary. 
Agreeably to oui principles, the Sun’s atmosphere decieases in 
positive electrical condition with increase of distance from him, 
till, in the most distant orbits, it must be highly negative or 
hot, and thus the oibit of the Asteroids may be neither jiosi- 
tive noi negative Oui atmospheie, m a negative state, liohK 
in solution a large amount of water-vapour. We must con- 
clude that Meicuiy possessed this water-vapoui , but it has been 
evapoiated together with tins planet’s oceans, as it now has 
neithei ^\ater noi an 

Venus IS losing hei ocean, we conclude, as she is enveloped 
in thick mists which lendei hei invisible 

What, then, becomes of the vapour and gases from a planet 
which, like Aleicui*}, is being loasted and diied up by the Sun? 

In Natures processes theie is no waste ^ and our idea is that 
this vapour and the gases tiavel back to the planets which aie 
in piocess of foiming in the distant orbits of oui Solai Svstem, 
passing thiough the salifeious oibit beyond Mars— 7 c , the oibit 
of Jupitei ni winch we conceive oui salt mines and mountains 
of rock salt weie foimed 

This idea may seem fai-fetched, but theie is nothing irnpos 
sible in It The Sun's, light tiavels millions of miles— why 
should not gases do so also? 

Tf a pan of watei be evapoiated the elements of the watci 
are changed in appeaiance, but the) aie not lost, but have- 
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pasbod as vapoiu into tlte an Whj shoulrl not tlie same thing 
hapjicn in our Solai Svstem, and the water-\apour and gases 
fioni (le( omposinj( planets like Venus and Meicuiy be used in 
the toimation of >\atei, locks, and mineials in the planets in 
pioce&s of foimation like Neptune, Uranus, Saturn, and Jupiter? 

Astionomeis state that theie is an intimate connevion be- 
tween all the planets of the Solai S\stem, and that nothing 
occuis on any one of them without affecting all the others 
This idea will explain why the ^apou^ of the legions be5/ond 
the sahfeioiis orbit of Jupiter should be saline, and, uecessaiih, 
that the ponds or pools foimed by the planet’s electiical state 
should also all be salt 

It being Saturn’s biight iing that suggested to us the idea 
that our coal-bed foimatiou must ha\e taken place while Eaitli 
was in the oibit of Satuin, the sahfeious oi salt-bed foimation 
we presume must ha^e occuiied in the oibit of Jupitei Satuin 
at one time had but fnc moons, then six, and now ten, and 
then increase we ha\e attiibuted to the using-up of the non 
gas of the nng, the gas of sodium being left foi disposal when 
lecpured, and if in that conclusion we should be right, evidentl}, 
by the time the ung shall have been disposed of, there may 
be a cunsideiable inciease in the uumbei of Saturn’s moons, 
whilst between the coal-bed and the Sahfeious theie is, as we 
have said, the Peimian, a mass of nmtlei that must have taken 
time to a( cumulate 

Be this, howevei, as it ma), some time about 1877 Jupitei’s 
belts assumed a green tinge They then became of sandy 
colouis, as seen difTeienl asLionomeis, fiom pink to red, 
and in Jamiai) 1880 theie appealed a gieat spot oi mountain 
capped with ‘‘ snow ’’ (? salt) in addition to the belts), then the 
belts weie in loops, with white and black spots — m fact, 
Jupitei has piesented duuiig the past two seasons pictures of 
“raie beauty, and, if we could read them aught, ot wondeiful 
impoit ” 

On the (hanges in Jupitci’s atmospheie fiom 1880 to tlic 
piesent time we nee<l not dilate, but the> seveially tend to con- 
film oui conclusion that his mbit is the peuod of the Saliferous 
or Triassio foimatiotL 
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Fig 4 Jupiter, from a draining by E E Barnard, September 30, 1880, 
in English Mechanic,” January 14, 18S1 



111 the N hemisphere were seen three dark spots from the middle of August 
to the end of October Below these a thin reddish line, the new belt across 
the Equator, Satellite and its shadow, and the great red spot to the E 
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EARTH IN THE ORBITS OF SATURN 
AND JUPITER. 

CHAPTER IV 

lignite — Cannel coil — Permian formation and inimils — Ripple-mnikcd 
slates e\pl lined — Meteoric iron — C irbon mtl o\ygen of the coni bed 
period — Creitiun of reptile^ in Jupiter’s* oibil — Juristic period its 
Ron and fiuna — \Miit bee ime ol the ow gen itmosphere — How oui 
itmosphere, iano\N, ind rrin were formed — Anthriule cod — Minei ils 
ind rocks formed m t bt ite of gis — K\olution of life in the seven! 
orbits — Use of nitiogen fiom the dttompo^ing itmosphere ot Venus 
— Oolite — V e dden foim itions — C h ilk beils 

Tn the next mbit, that of Jupitti, we assume the luesence of 
Luge (]uantitie& of caibonu acid, winch Kaith hi ought as an 
atmosphere fiom the oibit of Satuin Between the dose of the 
period and Eaith’s entrance into the oibit of the Asteioids, oi 
between the Ciet neons and the fust of tlie I'eitiaiieSj theie is 
a void GeologN can in no wa\ account foi JMa\ it not 
be, then, that of the foimation of atmosjiheie^ De\onshne 
IS of the piimaiy foimation, and the \egetalion of lignite e\i- 
dently existed not at that period, whilst the Teitiaiies fie- 
(liientlv lesi on the Piimaues, This lignite, then, constitutes a 
\eiy inteicsting c|)otli in oui histoiv , and should there be mines 
of se^elal Luei^, it is highl\ desiKihlc that it he cleaiH defined 
not onlv what is tlie natiiie ot the iiUenening stiata but also 
how they are disposed 

Tn fact, all particulars relating to the stiata should be 
minutely iiuestigatcd 

In the ‘‘ Penin (h clo])3edKd’ we aie told how Professoi 
Buckland was chaimed on Ins inspection of a coal mute^^ in 
Bohemia “The roof is cmeied ns with a canop> of goigioiis 
tapestr}, cVe ” 

But It IS said in the “National Cm lopiiedia that 
“Bohemia has laige masses oi gianile and that lignite may be 
“ consideied fossil wood caibonised to a certain degiee, but 
“retaining rlistincti) its wood) texture” 
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If, as we ha\e assumed, SatuiiVs iing denotes the extent of 
his atmospheie, and the atmosphere be the gases of \apoui, that 
vapour in the oibit of Jiipitei ma^ be no longer in the gasiform 
condition, and as the beds of lignite, improperly called “coal 
mines,” indicate an abundant \egetation, it may be reasonably 
assumed that a \ast amount of water wms formed at the time 
of the formation of the atmospheie by that \egetation, and the 
hrst of the warm-blooded animals were in e\eiy way consti- 
tuted to suit themsehes to the accumulation of the waters, if 
not to the breathing of an impuie atmosphere 

A greater degree of change constitutes cannel coal, in which 
the stiuctuie of the ^egetatlon can only with difficulty be 
traced, a less change belonging to peat, so that lignite is already 
the inteimediary , in fact, it is sard, in general, lignite is most 
plentiful in the Teitiary strata Where, then, is it least plen- 
tiful? And as cannel coal is destitute of non sulphide, but 
contains much gas, what are the geological conditions apper- 
taining to culm or stone coal that is destitute of both gas and 
the iron sulphide 

As we ha\e sard, of the parentage of the Permian fonnation, 
theie appears to be much doubt with geologists, but in “ Vestiges 
of the Natuial History of Creation ’’ we read “ This is a, most 
“important e\ent in our history, for it gi\es us foi the fust 
“ time a class of vertebrate animals capable of breathing the 
“ atmospheie and walking upon the land ” , and “ To them, as to 
“all the leptiles of this and se\eral subse(]uent great periods, 
^ belonged a fishhke form,” approximating, in tact, to the fish 
and other forms of life of the coal measures, but whether the 
iish weie tiansfoimed into a toad oi li/ard, as we are told, 
capable of breathing the air, or whether the reptiles, being 
actually created as a new order of beings, implies the same 
mteiposition of ProMdence, is a question we need not enter 
upon at present 

If howe\ei, an eft, a toad, a frog, or a fish be put into a 
vessel containing water, where they are sard to breathe the an, 
not a particle of nitrogen or other gas uses to the surface 
Conclusive evidence that these animals do not breathe, besides 
which, they are somewhat like vegetables, being cold-blooded, 
whereas all heatliing animals are w aiTn-blooded We are then 
told under Trias that “the univalve molliisi s also indicate a 
“condition of the sea advancing towards that which exists near 
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the piesent shoies’’, that, in fact, theie is an imiiiovement in 
the Older ot Cieation, an improvement oi siipeiioi de\elopment 
being tiaceable thioughout all the subsequent foimations to the 
Cretaceous, when theie is a complete e\teimination of the 
reptiles 

The gieat distinction between these foimations and the 
Piimaiies is their being, as it weie, in lumjjs, and whethei the 
mateiials of then se\eial compoundings weie obtained fiom the 
space thiough which oui planet passed to the legion of the 
Asteioids, 01 fiom the outei iiiig of those bodies, matteis not, 
but as legaids the water “So fai as the bottom of the 
“ carboniferous system, slabs are found maiked over a gieat 
“extent of then suiface with that peculiai coiiugation oi vMink- 
“ ling which the leceding tide leaves upon a sandy beach when 
‘ the sea is but slightly agitated^ and not only aie these iipple- 
“ marks, as they aie called, found on the suitace, but casts of 
“them appeal on the undei sides of the slabs King above The 
“ phenomena suggest the time when the sand, ultimately foimed 
“into those stone slabs, was pait of the beach of a sea of the 
“ Caibonifeious eia, when left wavy by one tide, it was coveied 
‘ ovei with a little layer of fiesh sand by the next, and so on, 

“ piecisely as in such cncumstances might be expected to take 
“place at the piesent day Sandstone suifaces, iipple-maiked, 
“piesent themselves thioughout the subsequent foimations'' 

In the hist place, we have heie evidence that these iipple- 
maike<l slabs aie foun<l no lovvei than the bottom ot the 
Carbonifeious period, and, tuithermoie, that in the Piimaries 
theie aie appaiently some induaiiom of then being ot volcanic 
niigin, so that duiing the period of then being ( ompounded, 
theie could have been but little watei, although they aie said 
to be ut deep sea foimation The next fact is that sandstone 
nevei was and nevei coiihl be pioduced undu any ariumstanccs 
tiom sand ol disintegiation , and if it could be so toimed to 
the mduiation ot the mateiials to admit of casts being formed, 
theie should be allow^ed a longei peiiod than tiom one tide to 
another There, howevei, stands the tact, and, as alieady ob- 
sened, the la^eis aie like sheets of paper laid on each other 
and without the piesence of foreign matter, whilst all depositions 
from washings contain matter of seveial kinds, stones among 
the rest 

Let us see whetlier the tacts of the case may not be dove- 



tailed without the slightest attempt at chiselling, the mattei 
\\c ha\e to deal with being sandstone hating on one of its ^ui- 
faces a (^ertain wunkling oi iipple marks as if pioduced by 
ttaxes, xxith impiessions of the same on the underside of the 
slabs abote Tt is an established fat t that, as alieadt stated, 
these iipple maiks do not extend fuithei down than the coal- 
beil foimation, so that it ma} leasonabl} be assumed that until 
then theie was not suffident watei to pioduce those maiks 
Saturn has not onh a ring louiifl his eqiiatoi, and undei that 
ling, it ma\ be assumed, a belt, but he has, oi had, also belts 
towards his poles, and as we hate now on Eaith an ocean, 
and theie was etidence only of shallow watei ttheie the slabs 
weie deposited, it may be concluded that the ocean ha»l to be 
foimed, whilst to all things there must be a beginning 

^Miatetei piocess may hate pioduced these stiange memoiials 
of the past, ceitain it is that, in a stonemasoifs yard at Cheitsey, 
the ripple maiks on a large slab bespeak the presence of some 
black matter in the gaseous state, and by which gaseous mattei 
sandstone and otheis appeal to be, in places, actiiall} pei- 
meated , whilst in othei slabs the seteral lateis hotteter thin, 
aie sepaiated bt the same black mattei 

The Committee appointed by the Biitish Association to 
inquiie into the subject of meteoric dust in the snow of a 
mountain, stated, in their report at the meeting of 1883, 
that the globuleb of meteouc iron in the dust the\ harl col- 
lected must hate been in the molten state, otherwise the metal 
could not hate taken the globulai foim while falling, and we 
need scaicelt state that a body to fall fiom a consideiable height 
on a mountain must hate been abote that elevation Meteonc 
lion is said to be 6,000 times heatiei than an, but the gas, to 
attain the high eletation suggested abote, must be lightei than 
air, so that, m the conteision of the gas into the metal, theie 
13 an increase of weight of at least 6,000 times that of the gas 
scitd io compose tJit non and such being the case with meteoiu 
non. It will be allotted that silica, the basis of sandstone, being 
much hghtei than non, in its gaseous state should leadil} (om- 
bine with the gases of watei, which are 2,000 times lightei than 
w’^ater, and influenced b\ the electrical state of the atmosjiheie 
of the planet, during condensation and progiess fiom the Poles 
to the Equaioi might take a wate-like action 

If, then, it be supposed that the slabs were earned b^ rota- 



( 41 ) 


tion fioin the poles oi outside the planet’s tiopics tow aids the 
Eqiiatoi, and on Teaching then destination then progress was 
aiiested, the apple maik would be but a necessan lesult Noi 
do we see that to the production of that action the pieseuce 
of watei should be necessau 

It ma} also be obsei\e<l of the fish and leptiles of the peiiod, 
that the lattei being of small dimensions, ma\ have had the 
propeitv of ‘ bieathing’ caibonic acid, but to assume a similax 
piopeity with chlorine the gas of the Salifeious period of Trias 
would in all piobabihtv be more than the iea<ler would give 
credit for 

We have alieady refeiied to the fact that, on the atomic 
theoi}, foi even 27 tons of caibon deposited in the coal-bed 
formation theie must have been libeiated 73 tons of owgen , 
and eveiy allowance being made for am of that gas that may 
have been contained in (oal an 1 othei locks still the volume 
liberated must have been enoimous 

On the evidence, then, of the vast foimatiun of caibonates 
fiom the Penman to the Cietaceous peiiods, such as the beds 
of Bath, Poitiand, &c , we have assumed that Earth, on leaving 
the coal-bed oibit — ic, Satuiii’s — biought with it an atmo- 
spheie of caibomc acid, outside which was that of owgen, the 
lemains of that geneiated bv the coal-bed forma.tinn and it 
was nuclei that iing 01 atmospheie of CO_j and owgen that 
weie cieated and lived ill the leptiles of the penoil of the silt- 
bed foimatioa in Jupitei s oibit 

The continued opeiation of an oxygen atmospheie could not 
fail in lediicing the tempeiatuie of the ocean and in causing the 
giadual deposition of the mattei held in solution The Penman 
and the subseciiient Juiassic iieiiod, the Lias, and Oolii^ ate 
lemaikable foi then immense deposits of magnesian limestone, 
sandstones, and mails inteisUatified with clavs and shales In 
England, these locks stietch acioss fiom the Tees to Doistt be- 
tween 4,Doo and 5,000 feet thick 

The vegetation of this peiiod consisted of vews, cvpiesscs, 
feins, pines &:c , but no floweiing plants Iheie could not 
have been much light then, oiu Eaith being in Jupitei s orbit 
at such a gieal distance fiom the Sun and under a dense t nnopy 
of vapoiu 

With these fnimations commenced the existence ot £ c^ass 
of animals of the leptile 01 c old-blooded oidei which inhabited 
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the Earth thiough an immense space ot time, and of which a 
diminutne kind exists at the piesent period. The piesence of 
these animals is incontestable eMdence that Eaith then pos- 
sessed some atmospheric conditions 

Fht tauna, ^^nlch differed cleaily fiom those of the pre- 
ceding Palseozoic and the succeeding Teitiai\ epochs, included 
corals, echinoids, sponges, ammonites, cuttlefish, and nautiloids 
Insects weie numerous — flies, ants, cockroaches, ciickets, beetles, 
6cc Fish ^^ele appioaching the modern forms 

This ma} be called the age of reptiles^ the seas were in- 
habited by long-necked Plesiosaurs, whose bodies ranged from 
6 to 40 feet in length Of the Pteiosauis, with bat-hke wings, 
which flew o\er the land, the Pteiodactyl and Rhamphorhyncus 
are the best known But the most striking were the Dinosaurs — 
hoards — ranging in size fiom a foot to the gigantic Atlanto- 
saums measuring 100 feet, also frogs and toads as large as 
a hog of the present day Only a few mammals existed, quite 
small insectivoious creatures The earliest known bud has been 
found in Ba\aiia 

AVe have now to show how the Earth’s atmosphere was 
formed We must go back to the peiiotl ot the coal-bed for- 
mation, when for every 27 tons of caibon deposited as coal 
73 tons ot owgen weie liberated to the atmosphere, and the 
question is, what became of this vast quantity of oxygen? since 
it is reasonable to suppose that it could not have been ab- 
sorbed to the formation of the oxides ot the eaiths, as these 
lattei weie all formed before the cieation of the vegetable king- 
dom was begun 

It is true that duiing the oxygen period a small portion ot 
sulphuric and othei acids were evolved and applied to the for- 
mation of salts — such as gypsum, but it is evident that the 
atmosphere is one source to which a large portion of this vast 
bulk of oxygen must be assigned, and we have assumed that 
the lemamdei of it passed fiom Saturn’s orbit to those of the 
moie distant planets tor the foimiation of then rocks 

To whatever section of philosophy attention be directed, a 
unity of purpose to the accomplishment of the Maker’s object 
IS observable throughout 

It, then, the atmosphere be merely a mechanical mixture of 
gases, to the re-formation of the air consumed those gases 
should be liberated under similar conditions, or should possess 
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piopeities calculated to bring them together^ but, on the con- 
trary, nitrogen is evolved duiing combustion in a heated state, 
calculated to give it an ascending influence, whilst oxygen is 
gn en off by plants, &c , unrlei cold or electric conditions 
Nitrogen is not absorbed by moisture in any appreciable 
quantity, Avhilst oxygen is highly soluble 

Nitiogen IS of less specific giavity than an, oxygen of 
greatei specific gravity 

We aie told that snow and lain aie nothing more than con- 
gealed and condensed vapoui , but snow is deposited on the tops 
of mountains at least a mile and a half above the point of 
eternal frost in the atmosphere, v\hich point vapom could not 
pass, since at the tempeiature of 32° it would be frozen, and 
it condenses at a much higher degiee. 

Clouds fiom which lain is falling aie invaiiably black, 01 
of a dark coloui , whilst fiom white clouds 01 “ cumuli,'’ which 
resemble condensed vapoui, lain never falls Clouds are fre- 
(juently jet black by leflected light, whilst condensed vapoui is 
alwavs white^ and we aie infoimed by Mi Gieen, the balloonist, 
that fiom a laige cumulus, viewed opposite to the Sun, mattei 
resembling spangles was seen to fall in showers, and this matter, 
when collected on the balloon or cai, was solid in textuie and 


did not dissolve 

Ram- and snow-water imaiiably contain ammonia, which 
could not be collected fiom the air by snow in its descent, since 
the latter only leaches the eaith when putiefaction does not 
take place, owing to the cold, and when, therefoie, ammonia 


cannot be evolved from the air 

Assuming, then, that gases, like all othei mattei, aie sub- 
je( t to the universal law of gi avilation^ and that vapoui under- 
goes decomposition dm mg evaporation, theie must be at the 
oiiteimost bounds of the atmospheie the gases of vapoui, car- 


bmetted hydiogen and nitiogen, which, of couise, aiiange them- 
selves according to then relative specific gravities We should, 
therefore, have — 


Gases of vapoui 

Carburetted 

Hydrogen 


Ram 


Oxygen 
Hydiogen 
Caibon 

Hvdiogen | , 

® !* Ammonia 

Nitrogen 


together, 


ram, caibon, and ammonia would form a compound snow, 


nilo watei, ammonia and 
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«lmli till tli.uMiip; itsoKts itstlf 

Ltirbt »n 

I lu wati'i (H Mill, tlicMi, hiinjis down the ammonia 
< aibunn a( id, uhuh is also hi^hh soluble, is geneMted by 
(nmlHistum, lespiiation, dti a\, and piitietaction, there is, theie- 
piesenled in tin loots of the \egetable lungdom— 

VnunniiM * Hvdiogen fiver] b} the plant 

I Nitingen I , 

( /V , ' rmm an 

i ' iiImuih a< nl ^^\Ng^n ) 

I (\ub(iu fixed bv the plant 
Walti , f (K\gen | paiil) fixed and e\ol\ed 

t H\du)gi*n 1 as \apoiu 

I la and (»\\gen combine Lf/cmiial/v under the influ- 

< n< t of the eleitiical londition of the plant and legeneiate the 
an desinned b> combustion, lespnation, iLi 

Ue shall now be able to show ho>v we conceue our atmo- 
sphen was foimeil dining the owgen ptnod 

( )i flu Iwo atinospluMcs “the (adionn acid and nitiogcn — - 
w hit ii pn \ailtMl dm ing the ( 'aihonifeious pci lod, \\c ha\e show ii 
ht»vs lilt fniniei was thspoMtl of ami siuttedetl b\ an owgtti 
.Unit *s{ )I h n 

li> ttwgen we have assigned ,1 high ele( tic al (onditmn, to 
whitb e\aptiiati<»n in the atniosphen‘ is lefeiable, not the men 
loineision of watei into \apoui, as undei the intliient e of 1 iil, 
who it iniinediateK untkigoes ( ondiaisation 1)\ contatL with the 
an but a s<p nation td iN g isi‘s to su< h an extent as sliall pie- 
» Indi linn le < onibmati‘»n witlnnit the agemw of elecUKit\, — 
sonu sm !i attmn, in fa< t, as that whuh is moie tulK <le\el<»]»t il 
in the gahanii battei) ami whith must be in opeiation timing 
the c\ aptiratimi td ue, 

Man tan tmh bung uilt) opualnai piiiuipks that are alieady 
m cMstontt m Naliiu , tbcieftm, time must be n <lceoni])osing 
influent m tin atniospbeu, otheiwiss the poles of a hatteiy 
toultl not posst ss that pn»ptil\ 

Wipotn is a tomptiiuiil id two Milinnes of h)(hogtn tti one 
of owgen, the lespet tnt‘ gia\ dies being 00692 nml i tut If, 
tlnoloie, thi spet liu gia\it\ td ilust tlnce \olunus be u<lded 
IttgtllMi and «li\nicd b\ tlnee, it will give a mtan foi the com 
ptaind gis ioimol In txapmalitm <d 04165 or rathei kss thin 
liall llic sptiUn gra\d\ of atinnspheuc an, ami, i onset juentl}v 
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it possesses a high ascending influence, and as generated it would 
pass through the oxygen and nitrogen, and take up a position 
on the exterior of the atmosphere 

Under diffeient circumstances oxygen has a lelatixe affinity 
for h}drogen and carbon 

It a mixture be made of the \apour of carbon, hydrogen, 
and oxygen — such as olefiant gas and oxygen — in the pioportion 
that the oxygen shall suffice only to conceit the h}drogen into 
water, and the mixture be fired by the electric spark, the oxygen 
will combine exclusuely with the hydiogen, and the whole of 
the carbon will be deposited A familiar illustiation of this is 
afforded by blackening a piece of glass or a plate o\er a burn- 
ing candle, and the same thing oc( uis in the deposition of soot 
in our chimneys 

But if, on the contrary, the h>diogen and carbon be pre- 
sented to the ox\gen under the influence of a low electrical 
action — such as that which go\eins putiefaction and decay — 
the order of things is leveised the ox\gen combines with the 
carbon, to the exclusion of the hydiogen, which enters into com- 
bination with the nitrogen and excess of carbon of the putre- 
fying or decaying matter 

Oxygen, by its influence on the masses of dead \egetable 
matter of that peiiod, com ei ted the whole of the hydrogen into 
a light carbiiiet — the specific gia\it> of which is 05555 — im- 
parting to this gas a high ascending influence , and, in the upper 
regions, completed the ingredients requisite to the formation of 
snow, wdiich as we ha\e already explained by the formation of 
ammonia, brought down the nitiogen atmosphere, wdnch, under 
the influence of the vegetable kingdom, by combination with 
the oxygen of the carbonic acid, formed by the action of 
the oxygen atmospheie on the dead mattei, constituted through 
an immensity of time, the air we now consume by Combustion 
and respiration 

Air, we ha\e alieady explained, is regenera^-‘='<l by the vege 
table kingdom which absorbs the CO^ given out by combustion 
and <lecay, and thereby it completes the chain of this important 
part of Nature’s economy 

To this action of oxygen on woody fibre we asciibe the foi- 
mation of anthiacite In America, < uttmgs ha\e been made 
to a very considerable depth through some of the beds m the 
coalfields Ihat this matter was not formed under the influ- 
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dice of “heat'^ is self-e\ident, since, if it were, othei mattei 
of a cold formation, such as caibonate of lime, would like- 
wise show effects of the action of that agent We had, there- 
foie, ascribed to it, as ha\ing refeience to the successive 
atmospheies, a peiiod ultenoi to the formation of coal, the 
mattei of which has undergone decomposition per sc aftei 
deposition in its present position, and on the top of which it 
should, as a geneial uile, rest But in opposition to this we 
find that in South Wales, wheie oui anthiacite is fountl, the 
anthiacite coals aie not onl} the loivest beds in the foimation, 
but there is so little distinction in point of time, that the 
ulentical same beds of coals, wdiich aie highly bituminous and 
flaming, c")n the eastern edge ol the basin, aie at the opposite 
southern extremity, tv\o miles distant, puiely anthracite. 

It begins fiist in the lowei seams, which pass gradually fiom 
bituminous to fiee bmning — that is, flaming without bitumen ' 
until they acc][une the anthracite condition, which is merely the 
abstraction of the wJioh of the Jivdrogen that originallv belonged 
to the woody fibic 

Now the action of oxygen on the woody fibie could take 
place only thiough the medium of watei, in which oxygen i*^ 
highly soluble Subsecpiently to the deposition of the coal 
beds an uplifting— or, as gealogists term it, an upheaving— took 
place, by which vast fissuies weie made in the earth, througli 
which openings, we conceive, watei was conveyed to that poition 
of the lower beds which vveie coiiveited into anthiacite lhat 
some such piocess pioduceil the effect is evudent, oi else wh\ is 
only a poition of the same bed conveited into anthracite^ 

We have alieady refeired to the fact that the gases of watei 
are two thousand times lightei than the fluid they aie said to 
compose, and that the gas of non is at least eight thousand 
times lighter than the metal Such, then, being the case, we 
can leadilv undeistand that all materials, when fiist foimed oi 
compounded in the moie distant oibits, should be little else 
than the gas of the metal in combination w ith oxygen— in fact, 
a kind of vapoui or flocculent mattei These mateiials, then, 
as formed oi collected by centiifugal in the jouinev of the 
planet aiound the Sun, foimed a belt, oi floating mass, aiound 
the Ec^uator, and giadually became moie dense as the planet 
approached the Sun, hence we can undeistand the very uiti 
rnate combination oi mixtiue of diffeient mateiials, as lu clay 
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slate, and ot la\eis of diffeient bodies intimateh combined, such 
as m gneiss, which it is no\\ said constitutes the primary locks, 
and is of unknown but immense depth in Canada If, then, we 
suppose that formation to be of the orbit of Neptune, the 
g}Tatory motion implied by the motion of the “ moons ” of 
Uranus mav in some ^^av account for the admixture so different 
in gianite, basalt, cS:c And if the geim of life or protoplasm 
of the orbit form pait of or accompanie<l the gas, it \vould 
come into life at the appointed time under the influence of 
the atmosphere suirounding the planet or of the Earth belt,, 
that atmosphere, m fact, in the absence of i\hich the planet 
Mould be invisible, the sudden appearance of life, it is said, 
being one of the gieatest of geological difficulties 

The geologist is guided bv shells, bones, and other fossil 
eMdence of life, and these pi oofs of Mtallt^ sometimes extend 
through se^eial geneiations, Mhilst in otheis the> aie but of 
short duration 

Nom, whatexei numbei of seams of coal there ma\ be in a 
coal measuie, and in some they aie \erv numeious, the\ in\ari- 
ably have then undeiclav in which, as aheady stated, there 
must ha^e been the geim of the plants of that period Such, 
then, being the fact, in passing into other oibits, approach 
to the Sim, theie ma\ ha\e been \aiious stiata containing the 
geims, which geims we can undeistand should inciease not 
only in numbei s but also be highei in order hence we ha\e, 
first, fish, then reptiles, and, finally, w aim-blooded animals 

Now^ that we begin to comprehend that electiicity is in some 
way associateil with Mtalit>, it will be bettei understood why 
the advance should hcue been piogiessne as Eaitli moved on 
tow^aids the Sun And wlien we find what \ery little consti- 
tutes the diffeience in a weakU and a stiong animal, there should 
be no difficult in compiehendmg that a highl>-oiganisecl being 
might be piodiued in the soil, assuming that all the necessary 
conditions weie piesent 

If in this < onclusion we should be light, it ib evident that 
in the abseiue of the geim theie would be no production 

In the hist of the Teitiaiies lignite was pioduced, oi at 
least Its \cgetation, whuh mav have been of an oidei to generate 
atmosphere, which evidentlv should piecede the cieation of 
biealhmg animals 

If in the oibiN of Saturn and Jupitei there weie atmospheies^ 
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•of caibonic acid gas and of chlorine to the production of coal 
and salt, tliere can be no leason ^^hy there should not ha\e been 
one of nitrogen to the formation of ammonia for the produc- 
tion of oiu atmosiDheie This atmosphere will be on the de- 
crease to the e\olution of nitrogen when decomposition shall 
be in excess of re-fnimation or regeneiation 

To the three most distant orbits we ha^e assigned the com- 
pounding of the piimarv rocks terminating in the coal measures 
So far «is we are aware there is no e\idence of any disturb- 
ance until these were completed, when it would appear the belt 
of uur Earth underwent something like a re\uIution We haxe 
assumed that under the influence of a gieat centiifugal the crust 
of Earth was foimed as a belt around the Equator, and, neces- 
sarily, with a decreasing rotation the sexeial paits would have 
a tendency to ‘^epaiate to the extent of that <lecrease 

Into the openings thus formed would flow what water may 
have been on the surface, and thus make pio\ision for the next 
generation, the laige c lass of reptiles of the Trias period These 
reptiles disappeared about the Cretaceous 2:)enod, as already 
stated 

Re\erting to the oibit of Saturn, we hnd the Old Red Sand- 
stone, mountain limestone on whidi we are told is deposited 
the coal, as alieady stated, in «ilternating layers with sandstone, 
clay, slate, ike, and intimately combined with non sulphide, 
if the wniikhng on the slabs of sandstone woe produud by 
ivatci, we have the important evidem e of the condensation of 
the gases of water, and, consequently, of a veiy considerable 
nurease in the density of the materials of the previous forma- 
tions, which necessarily would contract while so condensing 
and form a belt at some distance from the nucleus 

Of the Permian it is said This formation, including its 
“ underlying red conglomerates and sandstone and marls, is im- 
portant, as immediately overlying the carboniferous” We 
are told also by the geologist of there having been a disturb- 
ance in the coal-bed foimation, and by astronomy of a change 
of inclination to the Sun, the planet in the orbit of Saturn 
revolving at an angle of 26° to the Sun, whilst Jupiter has 
an inclination of only 3°, and in this fortnation — the Permian 
— there are conglomerates and a kind of admixture of the 
materials of the coal-bed period, and of the next following 
formation 
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We must remind the reader that whilst the bases of all 
rocks are normally white lime, clay, and sand, there are such 
materials as black limestone, black slates, black quartz, &c , 
in which the carbon is so intimately blended with the base as 
to leave no doubt respecting the condition of the materials 
when so compounded 

These rocks are of the Primaries, or what Humboldt desig- 
nates as transition, but in the sandstone of a later production 
the layers of the stone are separated by a film of black matter, 
indicating that the layers were formed individually before 
coming in contact with the gaseous black matter 

We may be allowed to assume that the planet whc/i pre- 
ledes us (Venus) had an atmosphere similar to our own, and 
that by some such piocess as that now taking place here (the 
formation of nitric acid or ozone) the nitrogen of her atmo- 
spheie was set fiee, and that, if not retained by any influence, 
it was repelled to some distant orbit, we will assume beyond the 
Asteroids, and if between the formation of Bath stone and 
other foims or carbonates, there should ha\e been periods not 
accounted for, the beautiful class of plants which we are told 
lived between the period of palms and conifers, supplied by 
a material containing ammonia and carbonic acid, would have 
fitted oui atmosphere, when Earth was in that distant orbit, 
tor the reception of the class of animals, the warm-blooded, 
that weie to follow the laige class of reptiles, which had pie- 
vailed from the period of the true coalbed 

Hitherto we have had only to deal with “ marine foimations ” 
— that IS, pools or ponds formed on a saline surface, and which 
under the influence of a high centufugal oi lotation could not 
ha\e been ot any great depth, and accoiding to Hugh Millei 
were occupied by an animal m the Carboniferous senes, half 
fish and half reptile, in every way constituted or armed to 
force its way through mud, and assuming our conclusion of 
the formation of the oxygen atmosphere to be correct, and 
that it ranged itself outside that of the carbonic acid gas, and 
that both these atmospheies weie displaced by that of chlorine, 
on the further progress of the planet towards the Sun, the 
question naturally arises how the animals of the coal-bed 
period, possibly under the oxygen zone, could have got trans- 
forme<l into the leptiles of the same /one, but fuither re- 
mo\ed, the more especially, as betw'een the two peiiods there 

E 
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had been a gieat disturbance of the soil But let us proceed 
on our journe} 

In “Vestiges of Creation/’ p iii, we read “The highest 
“pait of the Oolite foimation piesents some phenomena of an 
“unusual and interesting character which demand special 
notice Immediateh above the Upper Oolite group in But L- 
inghamshire, as well asr in the Mcinitv of Weymouth and in 
“ other situations, theie is a thin stratum, usually called b} the 
workmen the dirt bed, which appears, from lULoniestable 
evidence, to ha^e been a soil formed like soils of the prestnt 
“day, in the course of time, upon a siiiface which Miad pie- 
viously been the bottom of the sea’ The dirt bed contains 
exuvia of tropical tiaces accumulated through time as tlie 
forest shed its honouis on the spot where ifc grew, and became 
“itself decayed Keai Weymouth there is a piece of this 
“structure in which stumps of tiees remain looted, mostly 
“erect or slightly inclined, and from one to thiee feet high, 
while trunks of the same forest, also sihcified, lie embedded 
“on the sill face of the soil in which they giew ” 

“Abo\e this bed lie those which ha\e been called the 
“Wealden, fiom then full de\elopment in the Weald of 
“ Sussex , and these as incontestably argue that the diy land, 
forming the diit bed, had afterwards become the area of 
“brackish estuaries or lakes partially connected with the sea, 
for the Wealden stiata contain exuMa of fresh water tubes 
“ besides those of the great Saurians and Chelonia The aiea 
of the estuary comprehends the whole South-east province of 
England ’ [A geologist confidently narrates the subsequent 
events ] “ Much calcareous matter was first deposited (in this 

“ estuary), and in it were entombed myriads of shells apparently 
“analogous to those of the vivipara Then came a thick 
“envelope of sand sometimes tnUi stratified with mud, and 
“finally muddy matter piexailed The solid surface beneath 
“the wateis would appear to ha\e suffered a long-continued 
“ and gradual depression, which was gradually filled, or nearly 
“so, with tiansported matter^ in the end, however, aftei a de- 
“pression of seveial hundred feet, the sea again entered upon 
II the area, not suddenly or violently, for the Wealden rocks 
^ pass gradually into the superincumbent cretaceous series, but so 
II quietly that the mud containing the remains of terrestrial and 
“fresh water creatures was tranquilly covered up by sand re- 
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plete with manne e\uvia A subbequent depiession of the 
“ same aiea, to the depth of at least 300 fathoms, is believed 
“ to have taken place, to admit of the deposition of the Cre- 
taceous beds lying above ’’ 

“From the scattered way m which lemains of the larger 
“ teriestiial animals occur in the Wealden and the intermixture 
“ of pebbles of the special appearance of those worn by river 
“action, it is also mfeiied that the estuary which once covered 
“the south-east pait of England was the mouth of a river of 
“that far-descending class of which the Mississippi and Amazon 
“are examples What part of the Earth’s surface presented 
“the dry land thiough which that and other similar rivers 
“ flowed no one can tell ” 

“ It has been suimised that the particular one here spoken 
“ of may have flow^ed from a point not nearer than the site of 
“the present Newfoundland — le, on the lost continent of 
“Atlantis' Hydiographic research show^s that the land of the 
“United Kingdom extended far beyond the Westerja Coast of 
“ Ii eland, and has been submerged by a comparatively slight 
“depression, so that shallow water now^ co\ers it Beyond that 
“limit theie is a \eiy sudden increase m the depth of the 
“Atlantic Ocean Undoubtedly England was once joined to 
“ Europe both on the North Sea side and on the English 
“ Channel side ’’ 
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EARTH IN THE ORBITS OF SATURN, 
JUPITER, AND THE ASTEROIDS. 

CHAPTER V 

formation of fresli water, air, and salt in Jupiter’s orbit— Flints how 
formed Salt beds Blackish limestone — Formation of stones by vio- 
lent rotation when in a state of gas — How salt beds were preserved 
Oolite and quartz, sulphate of lime, magnesium limestone, and 
rock salt Iron ore Earth’s land still a belt around the Tropics when 
m Saturn’s and Jupiter’s orbits— Metamorphic rocks— Jupiter in 1853 
— Mammalia 

To the north and south of the equatorial or tropical belts of 
both Saturn and Jupiter there are or were certain zones 01 
markings, which markings disappeared in the orbit of Saturn 
during the coal-bed period, to the subsequent formation of the 
ocean 

If we assume that markings to the north of Jupitei indicate 
the region of the formation of the ocean water, which was 
fresh, inasmuch as it was formed when the planet had passed 
out of the saliferous zone, and that by solidification or accumu- 
lation the" earth-belt sank to a le\el of the incieasing w^ater, 
it does not require any great stretch of imagination to under- 
stand that the water then accumulating or overflowing should 
be fresh, the Wealden being the first evidence of fresh water 
While this was taking place, the oxygen atmosphere produced 
during the coal-bed formation was busy with the subsequent de- 
caying matter, and as this subsequent \egetation of a high order 
was generating air, and much of the carbonic acid was disposed 
of to the formation of Bath and other stones and chalk, we may 
assume that an atmosphere of air was now replacing that of 
oxygen, and from whatever cause the reptiles of the Trias are 
wanting in the Tertiaries Before entering upon a considera- 
tion of the Tertiaries, however, we may direct attention to the 
fact of our chalk hills being intersected with flints in regular 
rows, leaving it to future generations to determine whether or 
not the oxygen atmosphere had any influence in producing 
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those alternate layers in the chalk Obviously they were not 
washed in, and as the flints show very strong evidence of their 
having been much distorted by the chalk, at the time of deposi- 
tion they must ha^e been much the softei of the two 

Geologists asseit that flints were sponges, which, by some 
operation not defined, ha\ e been converted into their pre- 
sent condition, but we think that the formation is puiely one 

aggregation In flints are found animals and other foreign 
mattei, to which the silica is fiequently little more than a slight 
covering, and we have in our jiossession a flint wnth a flower 
on its surface, more beautifully defined than if it were laid on 
by hand, an adhesion that ne\ei could ha\e taken place with 
a sponge oi any similar material 

If, on the central y, flints be meiely an accumulation of 
silica, ciystallised under the influence of the oxygen atmosphere, 
all then different conditions aie at once explained, and it will 
also be equally e\Klent why they should be deposited in the 
chalk foimation in such stiaight lines, as in the cliffs of Kent, 
the flints having been deposited during the oxygen atmosphere 
and the chalk duung the more extended periods of the carbonic 
acid atmosphere 

Anothei fact of this peiiocl demanding consideiation is the 
salt-bed foimation, in lefeience to which it is said “enormous 
“ deposits of It extend 600 miles on each side of the Carpa- 
“ thians , and the salt mines of Wallachia, in Poland, are the 
“ most famous in the world, and aie wi ought at a gieat depth 
'‘There is a hill of salt 500 feet high neai Mount Seirat, in 
“ S[)ain, and the island of Oimur, in the Persian Gulf, is en- 
“ tiiely composed of it ” 

We need not dilate on the salt beds of India, Ameiica, 
and, in fact, on all other paits of the eaith, but as illustrative 
of the gigantu natuie of these accumulations of a highly 
dehpicsuni material^ an extract from “First Impressions of 
England and Its People,” by Hugh Millei, cannot be otheV- 
wise than highl> interesting, affording evidence, as it does, of 
its being a repetition of the coal-bed formation, anrl which, 
as we have stated, was of mineral ougin, although not meta 
moipluc “At Stoke Pnor, about thiee miles to the east of 
“ Droitwich, a shaft of 460 feet has been sunk in the Upper 
“ New Red, and foui beds of lock salt passed through, the 
“united thickness of which amounts to 85 feet . In the salt 
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mines of Cheshire the beds are of still greater thickness, an 
upper bed measuring in depth 78 feet and an undeibed, to 
''which no bottom has yet been found, 120 feet’^^ whilst ol 
the salts of the sea, it is said that if precipitated and spread 
out equally o\ei the land they would co\er the ground one mile 
deep o\er an area of 7,000,000 square miles ^ and we submit 
for the consideration of the leader, not only whethei the ocean 
could ha\e been formed when this mass of mattei was de 
posited, but also what will be the state of the ocean wdien the 
salt now^ on the land shall ha\e been added to that assumed to- 
be already in it? 

The last proposition must obviously be left to the imagina- 
tion, but in reference to the ocean itself it is not improbable 
that hy capitalising the facts of the case an aiDiDioximate guess 
may be made of the whereabouts of its formation, as will 
appear in Chapter VI 

We aie told by astronomers that not only is theie attraction 
betw^een the planets and the Sun, but also between the planets 
respectnely , and this being so, we can concene that between 
electro positives and negatives there should be a strong attrac- 
tion, whate\er may be the electiical state of the intervening 
space Oxygen, then, is constantly being evolved in the orbit 
of Saturn, whilst in the revolution of the two outside planets, 
Uranus and Neptune, there is a gieat diffeience, so that in their 
circulation around the Sun they alternately come within the 
influence of this oxygen, there being in the materials of the 
planets themselves no difference whatever 

To what extent the following extract from the “Superposi- 
tion of Rocks,” by Humboldt (1823), will bear out our idea of 
coal being a mineral of nebulous formation (though of vege- 
table origin) we must leave to the judgment of the reader, 
but we are told by that philosopher (p 165) of “a blackish 
“ hmesione, passing from compact to small grained, traversed 
“ by veins of white calcareous spar and containing so much 
“ carbon that m some parts it blackens the fingers, and is 
“ even found in powder m the clefts of stratification* This 
“accumulation of carbon, which is also obseived in anthm- 
“citous and aluminous slates, and m lydian stone and kiesel- 
“ schiefer, leaves no doubt respecting the question whether 
“the darkest limestone of Los Sevilles (near lolumito), m 
“ which I could find no trace of organised remains, is a real 
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tninsition limestone” As alrea<ly nbsentd, black oi <laikish 
limestone and the other compounds could ]ia\e been toimed in 
no other way than by the admivture ot their ingiedients wdien 
in a state of vapour gas Whether also this gas of carbon 
( oniing into contact with \apoui in the gabitoim state, as m 
Saturn, constituted the wells ot hydio-caibon bv combining 
with the hydiogen and libeiating the owgen, must likewise be 
left tor consideration Ob\iously, as aheady observed, there 
was no want of (ondensing influence by lotation and electiical 
c<indition (if the planet, whethei in the orbit of Uianiis or of 
Saturn 

When leaving a railway coalyard we chanced to kick a 
round black stone, and obseiving something like a ciicle on 
It we took it home foi an ablution and st nibbing In this 
beautiful specimen theie is evidence of its having been foimed 
iindei the influeiKe of a most extiaoidinaiv lotation, there 
being at b(^th p(des and lound the mid<lle bands both white 
and vellow, which thiow ('iff shoots ciossing and le-ciossing 
each othei, convejing in fact the impicssion ot globes of 
dark and while matter m the state of gas having intermixed 
while in violent rotation 

'Fhat this st(Wie is of gianite toimation we have no doubt, 
and in all i3iobabilit> tt is composed of matenals bumght by 
Faith tiom Neptune’s distant oibit, and ( omp(winded and de- 
[losited when in the mbit ot Uiamis, wliose moons indicate a 
kind of gyratoiy movement for that planet 

\nothei spe< imen brought from Torbay, which was lather 
flattened, has, it possible, the poles moie rleaily defined This 
measiues 3 by 2 me lies 

We aie told that ‘‘ attei the deposition c)1 the ( oal-bed theie 
<'was a distuibaiK e.” This is refeiable piobably to deciease 
ot lotation later, whudi necessaiily would allow the Primaries 
to slide out to the enlaigement of the belt ot land, and thus 
pi(»Mde ojiemngs for the sate custody of the salt beds until 
ie(|Uired 'That these depositions of rock-salt immediately 
followed the Clirbonifeious penod and were ('oveied up by the 
Secondaries is beyond all (juestion 

Oolite, or Bath stone, is composed of a numbci of small 
round bodies, as the name defines, and we have a quarter 
of a round lump of of about 6 inches m diameter, 

the centre ot which is beautifully clear, notwithstanding the 
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unmistakable eMclence of lotai} motion, whilst the exterior is 
lOugh and opaque And of a dark specimen of the same 
mateiial, the lines of stiatitication on the faces aie far too 
close to be counted, but appear to coiiespond Where, how- 
e\ei, an angle has been knocked away, the interioi again 
affords e\idence of lotation, the lines on the two connected 
faces, whilst coriesponding to the curbed lines on the inteiior, 
are at se\eral iemo\es on the faces In the sandhills at Fain- 
ham theie are round balls of sand blended by some mateual 
One specimen m oui possession is about 6 inches in diametei , 
and the lound smooth stones of the Cheitsey conglomerate aie 
piecisely the same as those on the tops of the hills and in 
beds j and then theie are the " coalfields and deep-seated beds 
of rock salt of Cheshire actually intermingled — all of which 
would appeal to imply a nebulous foimation 

Since wntinfg the above it has occuired to us that nothing 
has been said respecting the formation of sulphate of lime or 
gypsum, the base of which is calcium, the base also of the 
caibonates of lime that formed pait of and followed the coal 
bed foimation Sulphui, if burned in oxygen, forms sulphuiic 
acid, but foims sulphurous acid if burned in air, and without 
doing any gieat Moleiice to a chemical mind, it may be assumed 
that the gas of iron sulphide, whether as a cloud or in 
soAie other nebulous state, coming into contact with an oxygen 
atmosphere, might be conveited into a sulphate aftei the oxi- 
dation of the metal , and although none of the authoiities at 
oui disposal make any reference to native sulphate of non, that 
is no proof of its non-existence 

At a period subsequent to the coal-bed formation the beds 
of sulphate of lime or gypsum were deposited, which is at least 
strong corrobo^aU^ e proof of the existence of an oxygen atmo- 
sphere at that time As the cooling of the waters naturally 
reduced their property of holding matter in solution, the moie 
soluble salts, such as magnesia and sodium (common salt) were 
also deposited, the foimer, in combination with lime, consti- 
tuting the magnesium limestone and the lattei in \ast beds, 
such as those in Cheshire, where it is found in alteinating beds 
of led and green marl, with gypsum and lock-salt, the beds 
sometimes exceeding 600 feet in thickness and extending later- 
ally from one to two miles Flints in chalk are found only 
in thin layers, but when the carbonic atmosphere had been, 
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generally speaking, disposed of by the chalk formation and 
limestone beds, masses of flint were deposited m lasers of 
several feet in thickness, mountains of sand having been 
formed and deposited about the same time 

Assuming, ho^^e\el, the rock-salt of the chlorine orbit 
to ha^e been disposed of in some such \^ay as we ha^e sug- 
gested, that portion of it destined to be pieser\ed would neces- 
saiily require a pieservati\e, and sulphate of iron, mingling 
with, carbonate of lime, would form g}psum and carbonate of 
iron, and the workable iron ore of England in the coal mea- 
sures is said to be an impure carbonate, the impurity being, 
we presume, some other material than the clay with which it is 
combined All these seveial processes, then, together with the 
mountains of meteoric iron (an oxide) on primitive soil, de- 
posited, it is piesumed during the first of the coal-bed forma- 
tion, will account to a considerable extent for there not being 
an oxygen atmospheie at the period of the close of the Cre- 
taceous, when the leptiles disappeared 

In considering the formation represented by Jupiter at some 
483 millions of miles from the Sun, we shall regard our Earth- 
belt, produced probably during the Carboniferous period, when 
Earth was m Satunfs orbit, to be still a floating mass round 
the planefs tropics, wdiatever may haie been Earth^s diameter 
when in that oibit We notice that at the close of the 
Secondary foimation (in Jupiteds orbit) there is a remarkable 
resemblance to the Permian strata (the close of Saturn s orbit), 
in both there being \ast changes 

That between the Cietaceous and the first of the Tertianes, 
as aheady obsened, there was an mter\al of time not repre- 


sented by any stiata 

That the Teitiary deposits are, so to speak, confined to the 
locality of the chalk beds, and that there is a constant lepeti- 
tion of alternating marine and fresh-water deposits necessarily 
with the supposed alternate risings and sinkings of the land 

That many of the animals of the Eocene, the first of the 
Tertianes, weie of aquatic habits, and that an herbuerous 
whale implies green food in close proximity to the watei, m 
all piobabiht^ not salt watei, and in confirmation of this 
conclusion of the land and wateis being on a le\el, the next 
huge animal described has a pair of tusks turning down from 
the lower jaw, b} which it could attach itself to the shore 
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Beyond the orbit of the Piimary planets—/ 1 , Uranus and 
Neptune— must be that of the Comet, which is becoming a 
planet, and which comet must be a meie body of gas suriounded 
(as \\e ha\e assumed) or attended b\ the mateuals ejected by 
volcanoes, such as ashes, pumice, &:c Of the lotation of 
comets, and of Neptune, astronomeis aie still in the dark, but 
it is said of the moons of Uianus, as already pointed out, that 
they do not ie\ol\e as do those of Satuin and Jupitei , that 
in fact there is something \evy irregulai in then motions, and 
that being so there may like\Mse be something iiiegular in the 
motion of the planet 

By the geologist we aie told of ceitain metamoiphic pro- 
ductions in which the materials of the Piimaiies aie disposed 
differenth from those in the Piimaiy locks, and an unques- 
tionable authority states that, ‘^as a geneial rule, the meta- 
morphic locks are apt to be much contoited, not only on a 
large scale, but also that the individual la}eis of mica, quaitz, 
“ and felspar in gneiss aie bent and folded in a laige numbei 
of minute convolutions, so small that they may be c ounted 
“by the hundred in a foot or two of lock” But whilst the 
large convolutions of rocks unquestionably are referable to 
compression, these \ery minute ones cannot possibly be lefeued 
to the same cause, and whether the sketches taken from the 
speciments represent gneiss or any other of the so-called mela- 
morphic rocks, the stones are of oiiginal pioduction, and, what 
IS more, when compounded, had a lotaiy motion of gieat 
velocity, and leave on our mind a strong impiession that if 
that rotary motion had been much gieater the combination of 
the materials would ha\e been as in granite 

A sandstone from Bournemouth Jose to the Jialk has its 
poles of rotation, whilst we ha\e not traced any evidence of 
such action in the gia\el of Cheitsey 

It is said that the parts of these metamorphic locks, after 
separation from their oiiginal matii\ by disintegiation, were re- 
united by a siliceous or quartzose cement , but where the cement 
was manufactured does not appear, nor are w^e told what is 
the combining agent ip granite and all othei rocks, mineM 
coal even not being destitute of great cohesion — a cohesion, we 
suspect, that was imparted to the wdiole of Earth’s ciust about 
the same period, and obviously after the great convolutions 
were fonned by compression, which convolutions woukl not 
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have been possible if they had not been formed by the con- 
traction which Earth’s bulk undeiwent after lea\ing the orbit 
of Jupiter 

In a description in 1853 of Jupiter we are told of two dark 
belts one to the noith and the other to the south of the 
Equatoi, the lemains, we assume, of the coal-bed formation 
to the N and S of the Equator, still in belts, and between 
which weie deposited the Secondaries, but in wdiich the platform 
system is supeiseded by mountains or lumps, such in fact as 
are at present seen in the atmosphere of Jupiter It is a fact 
that m the Piimanes the several kinds of locks aie now inter- 
spersed in lumps, so much so that in a ten-mile radius of Bir- 
mingham may be found all the several formations for the study 
of geologists And as the elements of water consist electric- 
ally of extreme opposites, it may be understood that at the 
period when Eaith was in the outer ring of the Asteroids, and 
for a long time afterwards, the density of the water should be 
greater than that of the rocks, thus the flocculent nature of 
the chalk will readily account for the preser\ation of the most 
delicate specimens during hardening 

This Cretaceous formation is found in all parts of the 
world — that is, it was deposited throughout the whole length of 
the belt It was a puiifier of the atmosphere of the remains 
of the carbonic acicl brought from the orbit of Satuin, and, 
possibly, of that also from the chemical action of the <leposited 
coal 

It is said of the Cretaceous, fiom a chalk bed near Maid- 
stone ha\e likewise been extracted some remains of a bird, 
^'supposed to have been of the long-wing swnmmei family,” 
wdiich birds, the first of breathing animals, would migrate with 
the air zones of oxygen and carbonic acid , so that these first 
traces of breathing animals, frodmcd -from cggs^ would ulti- 
mately be on the land or confines of the water, and although 
we are told that the first glimpse of the highest class of the 
vertebrate kingdom — ^Mammalia — is obtained from the Stone- 
field slate, an oolitic formation, may be pardoned, if on such 
questionable authority as that of only a jawbone, we should be 
sceptical of the animals referred to being warm-blooded, how- 
ever closely their respiration may have apiDroximated to the 
decomposition of air Besides which, the greater part of the 
Earth extended only to the Oohte , and the remains of animals, 
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found on that formation, but covered with diluvium, may be 
of much later production than that of the soil on which they 
were deposited 

In our previous remarks on the question of Creation, as not 
unfrequently happens, we have created a difficulty where none 
should exist In the mattei of the constitution of iron and 
the rocks, it is conclusnely evident that the weight of gases 
composing them is absolutely nominal, electricity constituting 
the \\hole of the weight, and, if such be the case, the rule 
must apply with much gieater force to all articles of food 
The young of the warm-blooded animals, when separated from 
the mother, by some instinct help themselves to milk, and on 
that material alone rapidl) mciease in size, whereas if the 
material be dnested of all technical names and regarded as to 
the w^eight of its gases only, as in water, it is quite nominal 
If the animal be not healthy and have not in its interior a pro- 
perly compounding organisation, whatever quantity or quality 
of food it may take, it is to \ery little purpose Such being 
the case, in the electrical soil of the Asteroids the germ should 
incubate, and the animal leach maturity by directly absorbing 
the elements of the food now obtained b) secondary means 
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EARTH IN THE ORBITS OF JUPITER 
AND THE ASTEROIDS. 

CHAPTER VI 

Jupiter in 1913 — How Davy formed water chemically — Proctor’s descrip- 
tion of ocean formation — Bulk of Earth’s water formed m the outer 
ring of the Asteroids — Temperature of Asteroids, which revolve in 
two rings in a fi\ed orbit — Their discovery and increase in number — 
Purpose of the Asteroids and their animal life — How Earth acquired 
her Tertianes and Mammalia 

The gases of water, as already stated, constitute only one two- 
thousandth of the eight of the water they are said to com- 
pose For the foimation of the water, then, we must assume 
that the Planet had reached a position in reference to the Sun 
where the w^eight constituting agent had come into operation; 
and if, as already suggested, that w^hich is gas in the atmo- 
sphere of Saturn be \apour in that of Jupiter, there can be 
no reason why the vapour of our ocean should not have been 
in our atmosphere when Earth was in Jupiter^s orbit 

Distance from the Sun go\eins the temperature of the 
space in the forming orbits beyond Mars, it being stated that 
the further remo\ed the last four planets are from the Sun, 
the hotter is their temperature In “ The Illustrated London 
News” of No\ember i, 1913, Mr Scri\en Bolton wiites "'that 
“ Jupiter IS composed of a hidden semi-molten kernel which is 
surrounded by opaque metallic \apours 8,000 miles in depth, 
'^and that what we actually perceive is a seething mantle of 
“hot vapour poured forth from below As this mantle con- 
“ceals the actual surface, we witness only the outer manifesta- 
“tion of deep-seated convulsions, the momentous uprush of 
“vapour creating tempests fearful beyond human conception” 
So that we never see any of the actual landscape or inner core 
of Jupiter, but only its vaporous envelope 

Uranus and Neptune must be hotter, then, than Jupiter and 
Saturn, and we conclude that the Primary rocks, granite, &c , 
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winch were foinied in the oibits of Uiaiius and Neptune bear 
testlmo^^ to this uiciease of heat, as geologists state they must 
ha\c been subjected to intense heat, as shown b} their crystal- 
line stuictiire. 

On the above data even the Asteioid oibit would be too 
negatiw oi hot foi the ocean foimation under pjesent ion- 
since ovygen and hydiogen foi then explosion lequiie 
the electrical spaiks oi the influence of incandescence^ but 
Daw demonstiated that on passing mixtures of hvdiogen and 
owgcn through tubes heated to below ledness, steam appeared 
to be foimcd without any combustion “He found that by 
“carefully applying a heat between the boiling-point of mei- 
“cury, which is not sufficient foi the effect, and a heat ap- 
“pioaching to the gieatest heat that can be gnen without 
making glass luminous in daikness, the combination was 
“effected without any Molence and without any lights and 
“commencing with 212 degrees, the volume of steam foimed 
“ at the point of < ombination appeared exactly equal to that 
“of the original gases’’ 

We aie vet 111 the daik respecting the propeities of matter 
and of tlu (onditions under which different bodies combine, 
htit the alxne lesults of one of EnglancFs greatest philosophers 
renujve nil difficulty in comprehending that in a moderately 
hot orbit, such as that just beyond the Asteroids or of the 
outer ring of those bodies, the gases of vapoiu 01 compounds 
of snow might ('ombine fo the fonuaiion of waia and ammonia, 
besnles winch, the loimation of the (xeaa \vas not appaiently 
nnattendeii with washings and othei such effects on the then 
sutfaie of* the Kaith, 01 what are teimed denudations, and 
the fust evidence of fresh watei was, as we ha^e stated, the 
Wealden. 

The following extinct fiom Vioctods “ Poetiy of Astro- 
nomv ” ( onfirms out views of the foimation of the waters of 
Faith * — 

“When 0111 Kaith was mtenselv hot, it was suiiounded by 
“volumes of \a[)orous clouds somt hundieds of miles fiom 
“her real surface — like Jupiter and Saturn to-day ” 

“ A planet, iluring its extieme youth, like Jupiter, has its 
“oceans floating m the form of cloud masses and cloud layers 
“in a vciv deep atmosphere” 

“The Earth’s whole frame was intensely heated” 
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Above this hot surface \Nas the fiery atmospheie of that 
“ primeval tune, enormously deep, comple'^ in construction, 
“ bearing enormous masses of aqueous \ apour and every form of 
“cloud layer, swept by mighty hurricanes, whose breath was 
“flame drenched with showers so heavy that they might be 
“called floods, and tortured bv the uprush of the vaporous 
“ masses foimed as these floods fell hissing on the Earth’s fiery 
“ surface ” 

“Aftei myiiads of centuiies came the time when the sur- 
“ face so far cooled as no longei to glow wnth ruddy light, and 
“no longei to reject by v^aponsmg the waters which fell upon 
“ it Then a fearful darkness piev ailed beneath the still mighty 
“canopy of cloud, for onh little by little, by veiy slow degrees, 
“ would the WMtei descend upon the Earth’s surface ” 

Of the wrinkling of the sandstone of the coal-bed forma- 
tion havnng been pioduced bv water in Saturn’s orbit we have 
v'entured on expiessing a doubt, and in that doubt we are sus- 
tained by the fact that in the ne\t orbit, that of Jupiter, there 
were deposited vast masses of 'salt — a highly soluble material, 
but that operation having been completed there does not appear 
to be any reason why the foimation of the ocean should not 
have taken place, and about the close of this part of our 
histoi7 theie was the Wealden, follow^erl by the Cretaceous, 
teiminating, as already obsened, in a long pause, unaccounted 
for by Geology, so that we may reasonably assume that both 
the atmosphere and fresh water formations weie completed in 
this peuod That is, they took place in the fiist half or outer 
ring of the Asteioids, and foi which downpour of ram the 
animals of that peuod weie evidently admiiabl} constituted — • 
fiist aquatic, then of the woods, and provided with a double 
gaiment 

The leadei may lemember that the Sun, being highly incan- 
descent, IS suiiountled by an intensely electric atmosphere, the 
amount of electucity in the ether of space diminishing gradu- 
ally in propoition to the distaiK e fiom him We know that 
in Earth’s oibit the uppei regions are intensely cold, due to 
the great amount of ele^tiuity in the Sun’s atmosphere In 
the orbits of the planets fuither lemoved fiom the Sun there 
would not be so much electricity, wnth a consequent increase 
in the heat of the oibit 

When Eaith was in the orbit of Jiipitei she was a highly- 
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heated mass — like that planet is now — surrounded by dense 
vapours, which shut out the far-distant Sun When, after 
thousands of years the formation of oui air and water was 
completed, the \apouis ha\ing been cleared away by these two 
processes, the reign of Solar light and heat began, and condi- 
tions like those now prevailing gradually emerged, the Earth 
contracting and decreasing enormously m bulk as she travelled 
onwards into and through the cooler Asteroid orbit 

The denizens of Earth changed in form and habits with 
the change of orbit, the immense leptiles of the Jurassic period 
gradually dying out and being replaced by mammalia, w^hich 
in the Eocene period were small, but they increased in number 
and size, till, in later Tertiary times, we find large animals 
such as the rhinoceros, mammoths, &c , and in the Pleistocene 
epoch the Elephas Antiqims, or straight-tusked elephant, stand- 
15 h^gh, whose tusks measured 16 feet in length It 
IS said that men of the Stone Age were contemporaries of this 
giant 

The orbits of Neptune, Uranus, Saturn, and Jupiter being 
very hot, and those of Venus and Mercury highly electrical, 
there must, then, as already stated, be a point where the 
£xi> ernes meet or became neutral, and we find that the figures 
U 2, 3, 4, 5, 6, 8, 9 

represent the Sun and the planets now known to be revolving 
around him, 5 being the orbit of the Asteioids, with four 
planets on each side, and if the central orbit be neutral the 
bodies within that space must be m the same condition, more 
‘especially those in its centre, the Asteroids having a warm 
cequable temperature 

And if there be no large planet m the Asteroid orbit, that 
is no proof that the principle which governs the rotation of 
planets is wanting in that orbit, or is not influencing all the 
bodies in it, a few only being of telescopic magnitude and 
many of them being too small to form a globular shape 
Several are known to be quite irregular-shaped masses — Eros 
for instance — which appears to be almost triangular, like a 
mountain 'floating m sflaccn 

But of the rotation of the Asteroids there is no informa- 
(tion, the largest being from 80 to 250 miles in diameter, but 
Jlheir distances from the Sun appear to be pretty well defined 

Taking for our guide the “ Elements de notre syst^me 
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plaiietaire ^ in M Pouillets \^oik of 1853? in the mean distance 
from the Sun, Earth being i 00, that of Mais is i 52, and that 
of Flora, the nearest of the Asteioids at that date, is 2 20, and 
that of Hygie, the farthest, is 318, so that the mean dis- 
tance bet^^een Mars and the first of the Asteroids is 68 and 
that between the two Asteroids 98, or half as much again, 
and as the mean bet^^een Jupiter (5 20) and Mars (i 52) is 
3 68, one-fourth of that immense space (or more than 188 mil- 
lions of miles) was already occupied by the fifteen Asteioids 
disco\eied to 1853, a space that no doubt amII greatly increase 
with the increase in the number of these bodies 

Assuming, then, the conditions which for the time keep the 
“moons” within certain distances fiom the planets, around 
which they revohe, to be subject to those of the orbit and of 
the planet and moons (which conditions, both in orbit and 
pUnet, are constantly undergoing a change), as giaduall\ as a 
planet enters the orbit of the Asteroids those conditions must 
dimmish in the relatne cubes if not densities, and there will 
be no greater atti action or repulsion between the planet and 
its moons, supposing any mOons to remain, than between it 
and the Asteroids And if the Asteroids be not subject to the 
conditions that gradually draw’’ the planets towaids the Sun, but 
aie confined to their lespectne fixed orbits in the planets 
onwaicl journev, it must come in contact with those bodies, 
annex them, and clear out the orbit Evidently e\er>^ Asteroid 
has its individual orbit, otherwise they could not be enumer- 
ated , but that does not pre\ ent there being tw 0 rings of these 
little planets 

That all the planets were once gas is an accepted axiom, 
and Jupiter, with his enormous centrifugal, can be little more 
than a bubble Such being the case, as he enters the neutral 
orbits and approaches that of Mais, he ma\ as gradually lose 
that rapid rotation, with a proportional loss of ^olume from 
decrease of heat in the orbit 

Of the history of the Asteroids, the four first discot^enes 
date no furthei back than 1801, 1802, 1804, and 1807, fiom 
wdiich time no cllSco^erles were made till 1845 to 1851, when 
eleven more were added to the list, being in all fifteen, the 
number now in 1915 being o\er 800 They are said to consist 
of two rings duicled by a considerable space 

Herschel died in 1822, and during his lifetime discovered 
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not only Uranus but also the Moons'^ revolving around that 
planet It would, therefore, appear all but impossible that 
had the present host of Asteioids existed during his days none 
of them should have ciossed the field of viev\ of his telescope 
and that of those of the other astronomers, who for many years 
must have been constantly exploring the more distant orbits, 
even if search were not made for a planet in the Asteroid orbit, 
astronomers haMng determined long before 1800 that theie 
should be one theie, but it is now showm by later research 
that it is the distuibing action of Jupiter and his satellites that 
has prevented the formation of a large planet in that orbit 

It IS conclusively evident that had there been a planet it 
would have dominated the smaller bodies As it; is, howwer, 
these bodies have independent motion within their respective 
orbits, and if the word '^planetoid” be a correct name for 
them, they may respectively perform the operation or offices 
of planets, and retain within themselves not only the germ but 
also the animal or plant that germ was destined to produce 
And if the first discovered of those bodies be those neaiest to 
the Sun, they will obviously be the last appropriated by the 
approaching planet, and evidently will have had a much longer 
time allotted to them to attain maturity, before being annexed 
by the planet, than those at a greater d^tance or of more 
recent formation 

Those bodies, it may be urged, are of considerable size, 
and their combined mass now might represent nioie than that 
of Earth, but if, as we suspect, they be but gas or vapour, 
when drawn to and consolidated on the belt of the planet, 
each of them not exceeding 250 miles in diameter would con- 
stitute but a very small bulk compared to the enormous mass 
of matter composing even an ordinary sandhill 

Without theie being any other geological cause than a pro- 
bable change of soil and orbit the pachydermata of the pre- 
ceding era now disappear, but others enter upon the scene, 
and these, it will be seen, have not the aquatic habits of their 
predecessors, but, on the contrary, bespeak the existence of 
woods. ^ 

Geologists cannot account for the fact that animals — ele- 
phants, &c — ^that now only occupy the Tropics lived then not 
only on land now in temperate latitudes but also actually in 
what are now the Arctic regions' But at that distance from 
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the Sun the atmospheie must ha\e been of a hothouse tempera- 
ture Also, N\hen in the outer ring of the Asteioids, Earth’s 
angle of inclination was only 2°, so that the temperature was 
the same in each zone all the >ear round And we must also 
remember that when Earth was in this outei ring there was no 
land in her noith or south, as it was still a broad belt around 
her Tropics 

We assume that the purpose foi which these planetoids are 
cieated is to supply the planet which enteis their orbit with 
plants, animals, and Tertiaries In the outer iing of the 
Asteroids, w^hich the planet would enter upon fiist, it would 
recene the first Tertiaries, with the germ of the animals and 
plants belonging to that geological period, and at this time 
^^all the principal mammalian forms, except the highest and 
a few others, now existed ” The highest we assume to mean 
man and those animals with which he is now^ associated and 
which aie necessary to his existence in a state of civilisation 
and altered atmospheric conditions Of the two assumed rings 
of the Asteroids, as already observed, the outer one would be 
gathered up fiist by Earth w^hen, on her spiral pi ogress towards 
the Sun, she left the orbit of Jupiter and entered that of the 
Asteroids, round which she tra\elled thousands or millions of 
times thiough the regions occupied by these little bodies, which 
weie probably \ery numeious then, and as she met them they 
would fall lightly upon her suitace as a gaseous cloud, bury- 
ing where they fell what was then on the suitace of the land, 
including piehistoiic man and those animals whose bones we 
now find when excaAating beneath the surface of our Earth 
Wheie did Eaith get her Teiiiaries if not from the 
Asteioids^ whose orbit, the neutial one of our Solar System, 
we may all look upon as that of the creation of man 

The last Asteioids to be annexed by Earth would be those 
of the inner nng, w’-hich aie the neaiesl to the orbib of Mars 
Ihus, when our Earth left the Asteroid oibit she had 
cleared it out, Mais, no doubt, did the same aftei many thou- 
sands of }ears, wnen Jupiter will in his turn enter that orbit, 
the planetoids wull be ready for him in great numbers 

Ihe orbits of Neptune, E^ranus, Saturn, and Jiipier were 
the forming periods of Earth, and whether the animal king- 
dom followed in regular succession by transmutation, or new 
orders of beings came into existence by progression or ciea- 
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tion as the soil and atmosphere i^ere suited to their develop- 
ment, ]s a question to the solution of which facts are want 
ing, and without more knowledge of the nature of the 
Asteroids, to hazard a decided opinion on the purpose they or 
their orbits fulfil in this stupendous and beautifully harmonious 
work, would be beyond the bounds of this inquiry, founded us 
it IS on well-authenticated facts, but facts unquestionably 
demonstrate that in the creation of the mammals there must 
haie been conditions very different from those hitherto asslgne<l 
to it, and w^hich conditions justify a little speculation on the 
manner in which they were brought about 

But one fact is certain — i that a gigantic race of reptiles, 

the link between the \egetable and animal kingdoms, which 
must ha\e been created m a warm orbit beyond the Asteroids, 
probably Jupitei’s, immediately preceded the gigantic mammals^ 
In the oMparous cold-blooded non-breathing tribe that pre 
^ ailed before the warm-blooded or breathing animals, large 
numbers came into existence at once, and those animals are 
no sooner released from the egg than they have the power of 
rapid action — can pro\ide for themsehes and can exist for a 
long time without food, conditions that enable them when 
young to pieserve themselves from utter destruction Not so 
wuth mammals, who require a constant supply of food and the 
support and protection pf the parent until maturity 

When, then, man and other defenceless animals entered on 
the stage, when Earth was revolving in the inner ring of the 
Asteroids, either conditions that now^ prevail could not ha\e 
been dominant, or there must ha\e been a gradual transforma- 
tion from the cold-blooded race to the w^arm-blooded ^ whilst 
it would not be consonant with the wisdom of the Creator s 
provisions to suppose that such an enormous space of the 
Solar System as that of the Asteroids should be destined only 
to occupation by a number of bodies of no consideratio-n 
wutlun themselves 
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EARTH IN THE OOTER RING OF THE 
ASTEROIDS. 

CHVPFER VII 

In the earlj orbits, Earth’s land was all flat and soft — How arranged — 
Earth possessed ^egetatlon and atmosphere — Her land still a broad 
band around the Equator — ^Expl inations and diagram showing how 
the continents fitted into each other — ^The Asteroids, space and rings 
— Earth’s change of the angle from 2' to 28' took place in the orbit 
of the Asteroids — The effects of that change — Mammoths preserved 
in ice and Earth’s land sent to the north — Extracts from “ Humboldt 
on the Rocks ” , from “ The Illustrated London News,” by W P 
Pj croft, from Mr Clement L Wragge*s article m *‘The English 
Mechanic ” , from Sir Henry Ray Lankester, in “ Science from an 
Easi Chair ” , and from Mr Allen S Walker s lecture, “ Effects of 
the Change of Angle in England ” — Earth’s first mountains 

In all the foregoing evtracts, and in all the geological uorks that 
haie come under our notice, reference is made to the deposition 
of matter in basins^ but we need scarcely state that the rapid 
revolution of centrifugal of the planet, when in the early orbits, 
must ha^e made all surfaces le\ed or nearly so, and that the 
basins ^\ere formed by depression from superincumbent matter 
and contraction of Earth’s bulk 

As we ha\e stated, there must ha\e been ponds of a kind 
of mud produced, by the pressure of the water ^ in which the first 
of creation w^addled, but there could not have been any depth 
of depression 

Ihere were then the platforms to the coal-beds, consti- 
tuting by fai the gieatest part of Earth’s crusty then the 
Secondaries, occupying piobably a space of much less width 
than the platform belt, and on these again the Tertianes, de- 
posited upon Earth wholly from the Asteroids, which were un- 
known up to the year 1800 

Under an enormous centrifugal, such as that of Saturn and 
Jupiter, all the Earth belt underneath the nng ” and “ equa- 
torial belt ” must be floating, in whatever way the contributions 
from above may be pouied 01 diawn upon it , and as all matter 
in space undei lotation is globular, the contiibutions must have 
taken a similai foim, although being soft and under a high 
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Prpbablp position of Earth’s land when in one mass around the Equator 
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1 evolution would natuiall) spread out or flatten under the influ- 
ence of the belt, to the formation of la\eis, whilst wuth de- 
creasing rotation and lessening negative condition thej^ would 
partake more of the solid form, although still of a soft oi 
pulpy natuie 

As the planets aie all floating in space, there can be no 
leason why Earth’s belt of land should not ha^e floated until 
the peiiod when gra\itation began to make itself felt 

During the period of the deposition on Earth of the Car- 
bonates, wdien in Saturn’s orbit, theie were, of course, periods 
when the conditions were calculated to produce \egetation, 
but It IS eMdent that those productions w^eie local, and it may 
leasonably be assumed that duiing Eaith’s tiansit of many 
millions of miles, while travelling through the orbit of Jupitei 
into that of the Asteroids, vegetation had sufficiently piogressed 
towards the piesent state of things to admit of the formation 
of oui atmosphere 

We ha\e already obseued that the Secondaries were de- 
posited on 01 between the Pnmaiies when these had undeigone 
a great disturbance after the coal-bed formation 

When Earth left the orbit of Jupitei and hei speed of rota- 
tion decreased, hei belt of land being still a floating mass, the 
Piimaries floated oi spread out both northwards and south- 
waids, thus widening the mass of land which was still a bioad 
band around the Ec|uatoi, by which we mean that to its lestoia- 
tion on a globe or map of the world on a globulai piojection, 
the North Polar land and Noith Ameiica must be brought down 
to the Tiopics and the NW coniei of South America being 
placed to hil up the Gulf of Mexico, the Rocky and Andes 
Mountains will be re-united, though theie weie no mountains 
at this period of Eaith’s histoiy Ihe A'Vest ot Africa was 
joined to the East of South Ameiica, and a casual glance at 
the map will show that the Unds aiid curves of those two tonti- 
nciits L or res pond ^ the Gulf of Guinea being attached to the 
north east cornei of South Ameiica where is Cap St Roque 
Travelling northwards, the West of Africa filled up the bay 
formed by South and North Ameiica up to Nova Scotia, an 
allowance, of course, being made foi such parts of the de- 
piessed land of the Gulf of Mexico that have remained below 
the watei and the trees fiom which aie occasionally washed to 
the shoie The North of Afiica was joined to the South of 
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Euroj^e, the We^t of winch joined the East of North Ameiica, 
Asia being on the East of Em ope 

The West of Austialia was probably joined to Africa, ex- 
tending from Mozambique to Cape Gardafui, which w^ould 
mute with Cape Londondeiiy on the NW of Australia^ and 
tlie North of Australia foraaed pait of the South of Asia 
In Europe, if w^e obliteiated the Biistol Channel, which did 
not then exist, the North of Cornwall would join the South 
of AVales, and these coasts coriesjoond, notwithstanding “ denu 
<Iation ’ by Atlantic wa\es Iieland fitted into England and 
Scotland, the South of England joined the Noith of ranee, 
so that the Lizard met Cape Fimsterre, whilst Spam was 
turned up so that her noith coast tilled up the Bay of Biscav 
on the West of I- ranee, Cape Oitegal of Spam, Cape Finis- 
teiie of fiance, and the Lizaid of England all being attached 
to each other 

In those days the North Sea did not exist, and the land of 
Cheat Britain extended to ScandinaMa 

The accompanying sketch (Fig 5) will illiistiate how^ the 
land was disposed aiound Faith’s equator when she enteied the 
Asteioid orbit, and, incidentally, we may remark that this posi- 
tion of the land will explain why tiopical products such as 
coal and the remains of tropical flora and fauna are now found 
in our Arctic ^and Antarctic regions 

Earths entry into the Asteroid orbit brought about the 
almost entire destiuction of the eailier foims of animal life, 
which weie succeeded b> mammalia, which acKanced piogies- 
suely tow aids a higher oiganisation until an intelligent being 
Man — was evolved, who should ultimately be able to study 
the law under which he was created 

Great geological changes also took place duiing the Tertiaiy 
I>eiiod, there being as much diffeience between the Eocene and 
the Pleistocene as there is between the Eocene and the Second- 
aiies 

The climate duiing the Eocene and Miocene peiiods to 
nearly the close of the Pliocene was waim and equable, but 
towards the close of the lattei period arctic conditions pie- 
xailed 

We assume that the planets which aie further removed from 
the Sun than Earth show us what oui past history has been, 
and, therefore, as Neptune, Uranus, Saturn, and Jupiter all 
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ha\e different a\ial tilts, we conclude that Earth had se\eial 
changes in her angle of inclination during hei pi ogress through 
those eaih orbits, and that when she entered the Asteioid orbit 
her angle of intimation was only 2°, the same as Jupiter to-day, 
whith angle she letained duiing part of the time in which she 
re\ohed in the outei ring of the Asteroids, when warm-blooded 
animals, mammoths, &c , roamed o\er the land, which at this 
j^euod was stdl a bioad band extending N. and S aiound the 
Etjiiatoi 

Then we conclude that a tiemenclous comulsion occurred 
wdiich destrojed most of the life which was then on Eaith, 
which comnilsion, we assume, was caused by the sudden change 
iiom Earth’s angle of inclination fiom 2° to 28°, or perhaps 
much moie, and that sudden change jerked the whole mass of 
land noithwaids, the Noith Polar land, Europe, Asia, North 
Ameiica, to which South Ameiica and Africa were attached, all 
being earned up to the North Pole and North Tempeiate 
regions j whilst as a result of this sudden jeik the wateis which 
Eaiih then possessed lose up m a huge wa^e, swamping the 
land and being more mobile than the earth, swept o\er it north- 
wards, canying in its mighty rush crowds of thousands of 
mammoths and othei animals which weie buried in the soft 
mutl and fio/en in, in the North of Siberia, in East Siberia, 
and in Mackenzie land and on the Xoith American Polar 
shores, where they are now dug out, some with then flesh 
still in a state of perfect preservation 

Ihe north coasts of Noith America, Europe, and the NE 
of Asia aie vei\ much bioken, showing that these continents 
bore the burnt uf the lusli northwards wdien the sudden change 
of Earth’s angle ot inclination took place, wheieas South 
Ameiica and Africa, being then still joined to North America 
and Europe, travelled northwards, sbelteied by those continents, 
their coasts as a result being much less indented and bioken 

It the effects of tins catastrophe weie such as to violently 
chstuib the soil, any loose matter on its surface would undergo 
a much gieatei amount of disturbance than the soil itself, and 
assuming the antediluvians to have existed at the time of the 
early Teitiaiies — that is, before the Post Pliocene (which Earth 
acquired latei in the inner iing of the Asteroids) — there must 
have been a large at « umulation of then bones and tusks at 
the c^ose of the peiind The following descriptions will 
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further come} some idea of that accumulation and the sudden 
manner in \\hich the animals weie destiO}ed — 

Preserved in Ice— About 40000 lbs of fossil i\oi\ — ■ 
“that IS to say, the tusks of at least 100 mammoths — are 
“bartered for e\ery year in Neu Siberia As many as ten tusks 
^ha\e been found lying together in the ' Tundra,’ weighing fioni 
* 150 lbs to 300 lbs each 

“Notwithstanding the enormous amount already carried 
“away, the stores of fossil norv do not appear to <hminish 
“In many places near the mouths of the great ruers flowing 
“into the Arctic Ocean, the bones and tusks of these ante- 
“dilmian pachyderms he scattered about like the relics of a 
“ploughed-up battlefield Entire mammoths have occasion- 
“ally been disco\ered, not only with the skin, wliuh was fro- 
teited with a double covering of hair and wool entire, but with 
“fleshy portions of the body in such a state of pieser\ation 
“that they have afforded food to dogs and wild beasts llie 
“mammoths appeal to ha\e been suddenly enveloped in ice 01 
“to ha\e sunk into mud which w^as on the point of congealing, 
“which, before the process of decay could commence, froze aioiind 
“the bodies and preseued them in the condition in which thev 
“ perished It is thus that they are occasionally found w hen 
“ a landslip occurs in the frozen soil of the Siberian coast, 
“ which never thaw s e\ en during the greatest heat of summer 
“to a depth of more than two feet” 

As already remarked, what is stated to be the Tertiary epoch 
has been founded on the evidence of remains, the greater part 
of which have been obtained from the plaster of Pans accumu- 
lation, which is, w^e are told, the result of a repetition of fiesh 
and salt water strata, and m “the more recent accumulations 
“ of Drift on the Thames below London they aie also found ” , 
whilst the line of the drift was apparently acioss the Noifolk, 
Suffolk, and Essex flats, the N W corner of Kent, Sussex, and 
Seme, all which land was then united 

What may be “ the principal mammalian foims and a fewr 
“others” that are absent in the Pliocene deposits we cannot 
state, but accoiding to Hedembnm, a Siberian official, the only 
educated person who has examined the New Siberian Islands 
during summer, “ there are numerous hills in the intenoi covered 
“ with the remains of not onl} mammoths, &c. (thick skins). 
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blit also of sheep ” Ihen he fuither states that ‘ on account 
‘‘of then inaccessibihtv these legions ha\e ne\ei }et beexi 
“scientifically im estigated, although the legular lesort of nory 
“collectors i\ho \isit them e\er} spimg in dog sledges and re- 
“ turn to the Continent on the autumn ice being fonned, laden 
“ ith a rich har\ est ’ 

If, then, nory collectors can do this, it does seem lather 
unaccountable that such a stoie of scientific loie should ha\e 
been so long unexploied^ 

In leference to these \ast Polar accumulations of mud, 
bones, and tusks. Dr Uie, in the “ Outlines of Geology, ’ in his 
“Dictionary of Chemistiy,’’ guided by geological doctrines, 
states “These irruptions and retieats of the sea ha\e been 
“neither sloiv noi gradual Most of the cata^tiophes which 
“ ha\e occasioned them ha\e been sudden, and this is easily 
“pro\ed, especially with regaul to the last of them, or the 
“Mosaic deluge, the tiaces of which aie leiy conspicuous In 
“the Northern regions it has left the caicases of some large 
“quadrupeds which the ice has arrested, and which are pie- 
“ served even to the present day entire That if they had not 
“been fiozeii as soon as killed they must ha\e been quickly 
“ decomposed b} putiefaction But this peipetual frost could 
“not ha\e taken possession of the regions which these animals 
“inhabited except by the same cause which destroyed them, 
“ the cause must, therefore, have been as sudden as its effects 
“The two most remarkable phenomena of this kind, and which 
“must for e^er banish the idea of a slow and gradual re\olu- 
“ tion, are the ihinoceios, {hsco\ered in 1771, and the elephant, 
“ lecently found by Mi Adams neai the mouth of the Lena 
“This last retained its flesh and skin, on which was haii of 
“ tw^o kinds one shoit, fine and ciisped, ‘ resembling wool,’ and 
“the other like bristles E\eiy part of the globe bears the im- 
“ press of these great and terrible e\ents so distinctly that they 
“ must be c isible to all w ho are qualified to read their history 
“ in the remains w Inch they ha\ e left behind ” 

“ The Gia\e of Natuie,” bv D Gath Whitlev (from “ Cham- 
bers’ Journal,” Part 62) — ' 

‘ The teim ‘Gra\e of Natuie,’ which we ha\e applied to 
“ N E Siberia, is found to be still more appropriate when we 
“consider that the whole of this region is one lasl graveyard, 
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tilled \\ith the bones ot animals \\hich ha\e peiishecl within 
compaiatueh lecent times Little does the trasellei think, 
he (Irnes in his leindeei sledge o^er the (lieai\ ^^asLcs of 
'^sno'w, and sees no lixing thing sa^e the Arctic fo\, the laNen, 
“and the snoA\y o^^l, that the ground below him, only a few 
“feet beneath his sledge, is packed full of the bones of enor- 
' mous animals which peiished in some mvsteuoiis mannei since 
“ man appealed upon the earth 

“Such, ne\eitheless, is the evtiaoidinary fact Ihe whole 
“of Xoithein Sibeiia, fiom the Uial Mountains to Behiing 
' Strait, IS one ^ast g^a^e^al(l filled with animal lemains d'he 
' bones, teeth, and skulls aie those of elephants, ihinoceroses, 
“buffaloes, and musk-o\en These bones occiii e\eivwheie 
^ The} aie found on the banks ot the iners, in the plains, on 
“using giound, and in fiozen clifts 

“ On the shores ot the Aictic Ocean theie are sloping banks 
“ ot ice These aie split and funowed in all diiections with 
“deep chasms, and as the tiacellei looks fiom abo^e into their 
Slaik depths, he sees that the lowei poitions of these chasms 
“are filled with the tusks, bones, and skulls of elephants and 
^ rhinoceioses in countless abundance* 

“In othei places on the Northern Coast of Sibeua fronting 
“the Arctic Ocean, the low cliffs, which rise abo\e the beach, 

^ and are foiTned ot earth and clay, aie full of the bones ot 
“ these animals In the brief summer, wdnch haidly lasts si\ 
“ weeks, poitions of these earthy cliffs thaw and tall on the 
“beach below Then it is that the tra^ellei who walks 4d<)ng 
' the shoie witnesses an astonishing spectacle Not only does 
“he observe icebeigs stranded on the beach, but he also sees 
“ the tusks, bones and teeth of mammoths lying on the shore, 
“and whitening the beach foi long distances* 

“If he leaves the Arctic Ocean behind and joiiine}s inlancl, 
“the same sights constantly meet his astonished ga/e He 
“comes, it mav be, to a plain, wheie for peihaps half a mile 
^ the whole ground seems to be formed of masses of tusks, 
“teeth, and bones of elephants and ihinoceroses welded together 
“m one confused mass in the fiozen soil These mighty be<ists 
“must have be§n destioyed in herds, but how they perished no 
“ one knows 

* Still moie amazing is the fact that the islands m the 
“Arctic Ocean north of Siberia are equally full of the tusks 
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^^and bones of elephants and ihinoreioses , and on the shures 
“ of these islands in the Polar Sea the tusks of elephants < an 
“be seen sticking up like tiunks of tiees in the frozen san<li 
“Strangei still, actually the \en bodies of these great elephants, 
“A\ith flesh, fur, and haii peifect, aie seen standing upiight in 
' the frozen cliffs When the cliffs thaw, the bodies of these 
“gieat elephants fall to the gioiind, and aie so peifect, afte 
“being entombed foi thousands of ^eais, that the i\ol\es eat 
“ the flesh f ” 

In some of the cases lefeired to, the animals aie embedded 
in a last accumulation of eaith, but of what depth has \et to 
be deteimined, and as the cause of the sudden catastrophe was 
a change of inclination of oui planet theie must be othei ac- 
cumulations of a similar nature in other paits of the land 
then constituting the North It is stated b} Dr Grenfell, in 
“Todeis of the Deej),” that mammoths, specimens of whose 
tusks he possesses, have also been dug out of the soil of the 
Northern Maidcen/ie distiict along the North Ameiican Polar 
shoies Their skeletons (not whole carcases) have also been 
dug out in Central Euiope, in Kent, in the \ alley of the 
Thames, &.c , showing that these animals existed in man\ parts 
of the wen Id 

The following extract fiom “Mountains and Forests of 
South Ameiica/’ by Paul Fountain, pp 143 and 5, also shows* 
that the exteitnination of animals was not limited to the noith 
of the world — 

“In Bia/il, m some huge limestone caverns, there were 
“many pet tided animal lemains one was a species of guanaco, 
“of much largei si/e than an\ now living, and there were many 
“petrified bimes which seemed to have belonged to gigantic 
“jaguais and deei The bones of the tapeis showed that 
“ they had belonged to a species half as large again as those 
* of the living kin<l ’ 

“In both caves theie was such an astonishing numbei of 
‘ icmains of animals so divcise in geneia and species that I 
‘ am (|inte sllished that this lemarkable collection of amma’s 
“did not come togethei in the caverns in the oidinaiv course 
“of then existence llicy must have all peiished together at 
“the same time, and, it thev enteied the caverns in a living 
“slate, must have zushed theie undei the imjiulse of fiantic 
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“fear E\ei\thing connected \\ith their piesence and 

^ attmdes in this place points to the cai cases haMiig been 
“washed heie by watei, and I do not doubt that these bones 
’“are many thousands of }ears old’' 

There is clear CMdence that the foimei brute inhabitants 
^'ot the world perished suddenly in some great and unaccount- 
'^able calamity of a unueisal (haractei ” 

At p 201 ' I ha\e seen in the Ecuadoi Andes, and in 

“many other places in the Ameiican Continent, that there aie 
“incontrovertible evidences of teirific convulsions, which must 
“not only have been sudden and of indesciibable force, but 
of a very gieat e\tent, involving thousands of square miles of 
“ territorv' ” 

Wt also lefei to “Humboldt on the Rocks” ot the parallel- 
ism of strata 01 beds as beaiing testimony to the manner in 
which Earth’s belt of land was broken up 

' Since the year 1792 I have been attentive to this parallel- 
“ ism, or rather to this loxodramism of beds Residing on 
mountains of stiatified rocks, where the phenomenon is con- 
“stant, examining the direction and dip of piimitixe and trans- 
ition beds, from the coast of Genoa acioss the plain of the 
“Ruchetta, the plains of Lombardy, the Alps of St Gothard, 
the table-land of Swabia, the mountains of Baireuth, and the 
“plains of Northern Geimany, I have been struck, if not with 
the constancy, at least with the extieme fiequency of the 
diiection N 45° E ot the compass of Freiberg (from the 
‘^South-West to the Xoith-E.fsl) This inquiry, which I 
thought would lead naturalists to the discovery of a great law 
of Nature, at that time interested me so much that it became 
‘ one of the piincipal reasons for my voyage to the Equator 
“When I arrived on the coast of Venezuela and passed over 
t^ie lofty litoral chain and the mountains of granite-gneiss 
“that stietch from the Lower Oiinoco, the basin of the Rio 
“ Negro and the Amazon, I recognised again the most surprising 
parallelism in the direction of the beds, that direction vsas 
“still N 25° E, perhaps because the littoral chain of 
“Venezuela is not far from the angle which the central chain 
“of Europe forms with the meridian” 

There does not exist in either hemisphere a general and 
“absolute uniformity of direction in the rocks, but in regions 
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of considerable extent, sonietinies on se\eral square leagues, 
Sve perceive that the direction — ^moie rarely the dip — -have 
“ been determined by a system of particular forces There is 
observed at \ery great distances a ^a) allehsm of beds, a direc- 
'‘tion of which the type is manifested amidst paitial disturb- 
ances and which often remains the same in the piimitne and 
“ transition formations This uniformity in the parallelism of 
^‘beds was obseived in a great pait of Noith Germany, at the 
“ Fichtelgebirge, m Fianconia, and on the banks of the Rliine, 
“in Belgium, the Aidennes and the Vosges, in the Cotentin 
“and the E Tarantaise, in the gieatei part of the Alps of 
“Switzerland and in Scotland” 

This paiallelism of strata eMdently jioints to conditions 
that are in no wa> terrestiial, and we are told that “as we are 
“ Ignorant of the jDiimary causes of phenomena, natuial philo- 
“soph\, of which geognos) will one day form one of the most 
“inteiesting parts, ought to stop at the knowledge of laws, 
“and in the phenomena with wdiich we aie occupied, those laws 
“ may be subjected to precise measures ” 

‘ It must not be forgotten that the lines of the direction 
“of beds meet at meridians, when at great distances those 
“beds are, for instance, unifoimly directed N 45° E, like the 
“elements of a loxodromic line without being parallel in 
“space The diiec tion of ancient (piimitne and tiansition) 
“beds IS not a tiifling phenomenon of locality, but, on 
“ the contraiy, a phenomenon independent of the direction 
“ of secondary chains, their branchings, and the sinuosity of 
“their \ alleys, a phenomenon of which the cause has acted at 
^ immense distances in a unifoim manner — foi instance, in the 
“ancient continent, between the 45° and 57° of latitude from 
“ Scotland as far as the confines of Asia Vhat is that appaient 
“influence of the high Alpine chains on beds winch are some- 
“ times more than a bundled leagues distant^ I can scarcely 
“belie\e that the same catastrophe hea\e(l up the mountains 
‘ and the strata in the plains so that the bent edge of those 
“strata, formeily horizontal, now all inclines from 50° to 60°, 
“and forming the suitace of the globe, should be found at 
“ great depths Have the Jianis of the Alpnic mountains been 
“ heaved up ” 

Between the confines of Asia and those of Europe are the 
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Uial Mountains, and on the other side of that chain, to the 
east of Asia, theie is also parallelism in the beds, but of a 
contrary direction, pioduced no doubt by the bieak-up of the 
Eaith belt in its centre on the change of oui planet’s iiuhna 
tion fiom that of the orbit of Jupiter to that of Mais, and by 
y Inch change of inclination all the matter on the surf a( e of 
Asia was cairied by the suiface watei to the Noith, consti- 
tuting the present coast and New Siberia North America and 
Euiope also, b} their bioken-iip Noith coasts yould appeal 
to haie been much distuibed 

The Ural Mountains clearly define the point of breakage 
of the belt of land in so far as Europe and Asia aie concerned, 
and the accumulation of the bones of the pre-historics of Asul 
tenninates at the Gulf of Obi, that being possibly the teimina- 
tion of the tableland of Asia oi unbroken surface which alhmed 
of all matter on the surface being caiiied ai\ay bodily in one 
direction 

Confirmation of the truth of our idea that Afiica and South 
Ameiica were once joined is affoided by the following e\tia(t 
fiom ‘‘The Illustiated London News” of August 8, 1914, m 
yhich Ml W P Pycraft gnes an account of the fossil le- 
mains of the Aismoitherium, a unic]ue type of animal remark- 
able for the gieat size of the horns and the curious shape of 
the ribs At the close of the extract he says “ How \ast aie 
“the changes yhich the yest of the Nile Valley has undeigone 
“may be gathered fiom the fact that, besides the piimitue 
“ IN hales, lemains of shaiks and lays haNe been found theie 
“When the sea ietieate<l, dense, well-yatered forests came into 
“ being, forming the nuisery for hosts of animals long since 
“ extinct, or represented to-day by descendants tiansformedr 
“ some into giants, some into dwaifs, as the ‘Struggle for E\ist- 
“ence’ determined From the eMdence of its fossils, it seems 
“deal that before the coniincni of Afrua took 7 i$ fjtial shapt, 
it was more or less dii eiilv lomiCLted ivith the now distant 
“ Lontment of South Amenta But that is another stor\ It 
“ IS a fact, hoNvever, to be borne in mind in the piesent con- 
“ nection, since it serves to remind us of the >ast measuie of 
“ time which has gone to the making of the w orld as we know 
“ it to-day These fossils shoN\ iis that what is now a buin- 
“ing desert was once a steaming foiest, and before this was 
“the hunting giound of sharks ^ The da)s of arsinoitherium 
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<late somewlieie about the middle of these tiemendous hap- 
penings ” 

The folIo\Mng extract from Mi Clement L Wragge’s in- 
teresting article in the ''English Mechanic'^ of July 17, 1914, 
bears on the same subject — 

Axial tilt is lesponsible for the \ast floods ^^hlch once 
'‘swept the Blue Mountains of Austialia, wheie aie now to be 
found vast layers of \egetable debris in the fossil state, and 
' It is also lesponsible for the wondeiful physiography of Teira 
del Fuego and the South-Western corner of South America ” 
“Australia, Tasmania, Antaictic lands, and South Ameiica 
"^^wcic once all linked np, and members of piesent-day expedi- 
tions are pioMng \eiy slowly what has been known to the 
few The mantle is falling from their eyes, and they are at 
“last beginning to see, take notice, and understand’' 

Also Sii Ray Laukestei, in “Science from an Easy-Chair,” 
^a>s in leteieme to the Pleistocene period “The Biitish Isles, 
“in this olden time, weie pait of the Continent of Europe ” 

And Mr Allen S Walker, lecturing on March i, 1915, at 
the YMCA Headquaiteis, Tottenham Couit Road, produced 
a piece of flint said to be of the period of 120,000 ^ears bc, 
and explained that it was an instiument of the chase or of 
offence 01 defence in days when Biitain part of the 7 nain~ 
land of 'Europe and there w^as no North Sea 

In reference to the land of oui Eaith haMng been in a belt 
around the Equator, it might seem that there would not be 
enough of it to go light loiind the ( iicumfeience , but the 
leadei must lemembei that the land now at the North and 
South Poles also then foimed pait of that belt, as w^ell as a 
continent, which probably was wheie the Pacihc Ocean now is 
Part of this continent went to fonn our moon during the noI- 
( anic era, which will be explained m Chapter XII 

(leology IS essentially a science of facts, and because in 
sundry parts of Europe the lemains of ancient volcanoes are 
found intermixed with tertiary strata, “ lacustiine as well as 
“marine,” it is naturally inferred that the volcanic action was 
at the period of the deposition of those stiata, but at this 
period of our histoiy we aie far removed from that of volcanic 
action, which must have been about the time of the formation 

Ct 



( 82 ) 


of the Alps, P\ienees, and Ural Mountains, which took p^ace 
later in the oibit of Mais, not that they weie of \akanic 
origin or an} other subteiranean mo\einent, but the\ weie 
produced by the same influence, and to close this part of the 
subject w^e will call attention to swells that disturbed the super- 
ficies of the Tertiaiies of England 

The fact of the matter, then, is that the London basin is 
divided from the Hampshire basin by some mo\ement that has 
thiown the stiata down at a violent inclination tow aids the 
North, and that some similar mo\ement passed thiough the Isle 
of Wight, and if reference be made to a map of the woild, 
it will be seen that the whole of Earth’s crust has been influ- 
enced by a similai action (due to Eaith’s ' cliange of angle), 
giving to It not only an inclination to the North oi now N E , 
but actually sending it up bodily to the North, whilst the “ New 
Sibeiian Islands” aie said to be composed of mud and bones, 
a remark that equally applies to Sibeiia, which teiminates at 
the Gulf of Obi, a little to the East of the Noith of the Uial 
Mountains 

And as Jupitei le^ohes on his axis at the late of 28,000 
miles an hour, while Mars only attains a speeed of 630 miles 
pei hour, it may leasonably be assumed that throughout the 
Secondai7 and Tertiary foimations there was a progressne de- 
crease in the rotation of Earth, and it is said by a high autho- 
rity that “ in geneial no contiast can be moie complete than 
that betw^een the Secondaiy and Tertiaiy sUatified locks, the 
formei letaimng so much uniformity of charactei, e\en foi 
"‘enormous distances, as to appeal like the effect of one detei- 
“ mined sequence of general physical agencies , the lattei exhi- 
“ biting an almost boundless local \ariety and relations to the 
“ present configuiation of land and sea not to be mistaken ” 

What powei produced Earth’s changes of inclination, we 
suspect, must e\er remain a mystery, but assuming that the 
compression of Earth was due to the change of electucal state 
fiom that of the orbits beyond the outei ring of the Asteroids 
to that on this side, 01, m fact, from a negatue to an elec- 
trical medium, howe\ei slight the change, such a condition 
would ha\e a lifting influence on the more negatne matter 
below, to the production of mountains on those parts of the 
earth where there was the least amount of resistance or of pro- 
tection by a co\eung of such mattei as the Tertiaiy foimation 
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And from the noA\ N W of Ameiica to the NE of Asia, 
i\hen the se\eral paits of the Earth ^^ele still united, there were 
laised the first mountain chains, the se\eral parts of \\hich 
still e\ist as the Rocky, the Andes, South Polar, and those of 
Asia, &c 

No doubt the laising of these \ast mountain chains was a 
slow process, which took place long aftei the creation of man 
It is thought that Cusco, one of the ancient South American 
cities, was built when the Andes weie not nearly so high as at 
piesent 

When gravitation, the cause of the contraction or repulsion 
and lifting from abo\e, began to exercise its influence, it 
would appeal leasonable that it should be greatest on the most 
dense and best conducting mateiials, and thus cause a depres- 
sion sufiipient to connect that part with the crust of the nucleus, 
so as to cieate \ alleys and retain the wateis m then then posi- 
tion, the othei portions of land being still floating masses 
These, howe\ei, in then turn would giadually sink, and if 
theie weie at the time an increase in the wateis, the “universal 
deluge’’ IS leadily accounted foi That is some parts below, 
the others above the wateis, as represented on Mars, as w^e 
ha\e aheady obser\ed 

How long this State of things lasted, in all probability man 
wall ne\er be able to deteiniine, but that the deluge w^as not 
univeisal, an inspection of the Suiiey Hill formation in the 
neighbourhood of Farnham will, w^e think, determine That 
the waters in some places weie of gieat depth, the writings on 
the peipendicular locks of the Orinoco, now at more than tw^o 
hundied feet abo\e the banks of the ii\ei, cleaily demonstrate 


( 84 ) 


EARTH IN THE ORBIT OF THE 
ASTEROIDS. 

CHAPTER VIII 

Respiiation — Protoplasm — Life m the -various orbits through -which Earth 
has passed — Examples of Tertiary deposits at Eaglehurst and Mopley 
Pond, at Ea-wley, Hants, at the DeviFs Jumps, Moor Park, Tilford 
and Wreccle&ham, near Farnham, Surrey , in Patngonn, South 
America , at Maestricht, Holland , in h ranee — MarSles of the Medi- 
terranean — Loess — Old Red Sandstone and Tertiarj Sandstone com- 
pared — Examples of fossil wood and of frogs entombed in coal and 
gravel — Pebbles at St Ann’s Hill, Chertsey, Surrey, and m Iceland 
— Explanation of the formation of conglomerates, &c 

Under whate\er conditions the warm-blooded, breathing 
ammals came into existence, respiration, winch decreases with 
decrease of electrical condition of the air, as already stated, 
could not then ha\e demanded a constant supply of food 
as it now d^es in our more electrical atmosphere, and that 
demand, the main cause of our brute passions, must ha\e 
been developed only when the mammals were capable of self- 
preservation Let us see, then, what aie the facts of the case 
We ha\e read somewhere that the vegetation of the coal- 
bed formation must have been of the lowest order of proto- 
plasm If, then, there be a lowest order, there should be the 
highest, with, of course, the intermediary, and this protoplasm 
we will regard as the germ, whether of the animal or vegetable 
kingdoms This germ, then, in the orbit of Saturn, produced 
a strange kind of fish calculated to force its \vay through mud, 
and in that of Jupiter reptiles distinct from anything now on 
Earth, which disappeared before or soon after the entrance of 
the plai^ into the Asteroid orbit 

If, then, the above outline be approximate only, man and 
all other animals may have been produced in the absence of 
food, and, necessarily, were pure^ and if that which is within 
us, the origin of the soul, mind, or conscience be independent 
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of the bod}, theie can be no leason why after death it should 
not leturn to the realms from \Nhence it came do, in fact, 
as must do the gases of all the matter constituting the rocks 
of a decomposing planet like Mercur} — / e, travel back to the 
eailiei orbits This idea opens up a wide field for the imagina- 
tion, but we will not entei upon it here 

The standaid of life seems to ha\e kept pace with Eaith^'s 
ad^ance to the Sun, and that in each orbit which Earth suc- 
cessnely occupied theie were e\ohed higher types oi forms of 
life Electricity is the cause of life, and it would appear that 
Earth’s standard of life advanced, keeping pace with the gieater 
amount of electricity in the orbit she was occupying, for in- 
sance, when Earth was in the orbit of Uranus there were only 
elementary forms of life, such as zoophytes and a low order 
of bivalves 

III Saturn’s orbit fish were abundant These nearl} died 
out, and were followed by a numbei of Sauiians 

In Jupitei’s oibit the forms of life included reptiles of a 
mammalian kind, gigantic crocodiles, Saunans of whale stature, 
winged Sauiians or bats of enormous size, all kinds of fish, 
reptiles of bird form, frogs and toads of the size of a large 
hog, &c 

In the Asteioid orbit the Samians had all disappeared and 
the leptiles decieased, gigantic mammalia appeared, which 
after a long peiiod of tune — -some ages, in fact — also became 
extinct 

These were followed by animals successively advancing to 
a highei type of life, till, when Earth was in the inner ring 
of the Asteroids, man w^as created 

At Pittsdown, Suiiey, the oldest human skull has been un- 
eaithed Di Woodward has pioved that this skull is of as 
low a type as that of the low^est existing savages of to-da}, the 
fiont teeth lesembhng those of an ape This skull is the 
missing link between man and, the lowei animals, and this class 
ot beings was followed by higher types, constantly advancing 
till a human being was evolved capable of undeistanding the 
God by whom he was created, by which time Eaith had pio- 
bably reached the oibit of Mais 

Those who wish to have a detailed ^iccount of the many 
forms of pre-histoiic life should lead Nicholson's “Paleon- 
tology,” which gives a fully-illiistiated account of this inteiest- 
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mg part ot our Eaith’s histoiy, and is as delightful as a faiiy- 
tale, only it is all true* 

We will now gi\e some examples of the latest Tertiary de- 
posits which, as we explained in Chapter VII , fell upon Eaith 
as clouds in the orbit of the Asteroids 

The \ery peculiar formation we ha\e designated the Surrey 
Hill Foimation,'’ from its haMng engaged our attention only 
in Surrey, we have reason to believe extends into adjoining 
counties In all our researches we have disco veied no tiace 
of shells, which may in some measuie account for its having 
been associated by some geologists with the greensand under 
the chalk, and by others with the Boulder or Eiiatic peiiod 
The beautiful order of superposition in a sand pit at 
Mopley Pond, about a mile to the NE of Eaglehurst, near 
Fawley, Hants, suggested in 1868 the laying bare a mound to 
the depth of the blue clay line, and the following facts which 
have forced themselves into notice cannot fail, we think, in 
throwing much light on the sandhill formation 

The depth of the sand below tlie horizontal silicate 01 blue 
clay line we are unable to state, but it is considerable The 
sand IS in layers parallel to the clay line, as are also those im- 
mediately abov-e, whilst at about four feet higher there are two 
sets of lines of sand of three each, crossing each other, yet 
continumg perfectly distinct at the crossing, although ultimately 
merging into one line — ^an effect, we conclude, which nothing 
but nebulous conditions could bung about They are, in fact, 
simply a repetition of those ot the specimen already referred 
to, which specimen would appear to be of primary formation 
On the other side of the valley at Mopley, and through 
which valley runs the water from Mopley Pond, there is another 
sandhill gradually rising to the North from the Valley, and 
here the sands, which are much more brilliant and diversified 
than are those of the hill above referred to, are also in perfectly 
horizontal layers, there being, however, this striking diffeience 
Whilst the sand of the first hill referred to when handled feels 
like flour, and the grams to be seen require a good magnifier, that 
of the opposite hill is harsh or rough, the grains being readily 
visible to the naked eye These two hills are not more than 
150 yards apart, and probably were formed before they were 
deposited on Earth in the orbit of the Asteroids 

Most of the sand in the neighbourhood of Farnham is 
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ooaisei than that at Fa\\le\ It is, in fact, siinilai to the fine 
gia\el bet^\een the Hampshire flints Theie are, ho^\e^el, hills 
ot fine sand, and in the Wa\eiley estate, near Farnham, soft 
rocks of that niateiiai The gieat chaiacteiistic of that for- 
mation IS a belt of hills, lunning fiom N W to S E , composed 
ot sand combined bv oxides of non, both black and led, 
fomiing both lumps and slabs, and of lumps of sandstone of 
most singular foimation 

About foui miles to the SE of larnhain theie aie thiee 
hills, known as the '' DeMPs Jumps” The one to the W has 
been dug foi planting, and about one-thiid down it there weie, 



Fig 6 

Near larnham DcmI’s Jumps and Fren&him Pond 

in 1870, when we inspected the hill, laige piles of convoluted 
lumps and sheets 01 slabs of the black oxide Midway dowm, 
dttached lumps of sandstone and of oxide intenmxed, and 
neaiei the base lumps of sandstone only, whilst at the top of 
the hill, on which stands a small house, there is a large mass 
ot the iionsand lock 

On a smallci hill 01 cone, no doubt within his Satanic 
Majesty’s jump, an obserxatorv was being elected in 1870, and 
the excaxation exjiosed to xiew this oxide in \eiy considerable 
quantities at the top ot the hill, most beautifully intermixed 
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^Mtli or rootKi in the sand, but all white sand below, whilst 
the third hill, fiiither to the E, is capped with a gigantic mass 
of this o\ide of about 70 by 40 feet, one part being 8 feet 
abo\e the sand in which its base is embedded, and in all proba- 
bility rooted^ foiming, in fact, jiait of the hill 

This lump oi hill, when it came down as a cloud, was e\i- 
dently in the gaseous state, and as the meteoiic dust (collected 
by the Committee appointed by the British Association) con- 
tained spheiical pai tides of non, which, as the Committee state 
(1883), ^^^st ha^e been in a molten state to ha^e taken that 
form, it IS conclusnely e\ident, as this dust was collected at 
a \eiy high altitude in the snow on the Himalaya Mountains, 
that to ha\e fallen on the mountain it must ha\e come fiom 
higher legions , so that, as alieady stated, the gas of iron is 
actually lighter than an, and as non is said to be siv thousaml 
times heavier than air in the condensation of gas, theie must 
have been an increase of density or weight of at least moie 
than si\ thousand times 

We have said that the DeaiFs Jumps are capped with non 
sandstone When the hills came down on Earth in the Asteioid 
orbit, it would appear that the gas of the iron was actuallv 
lighter than that of the sand, otheiwise it could not have main- 
tained its position on top, and in this fact we have something 
like evidence that at the period of Creation in the Asteroids 
gravitation began to exercise its influence The giavitating 
influence in this peiiod we conceive to have been in the soil, 
and so fai as facts inchoate the soil appeals to have main- 
tained that influence to comparativ^ely within a veiy recent 
period, but, of course, to within only a certain distance fiom 
the surface of the eaith It is w^ell within oiii lecollection — 
when, in fact, of adult age — that the lain “ pliimmed ” the eaith 
— that is, made it spongy, but which it no longei does, foi the 
leason that the earth is no longer sufficiently positive to repel 
the electricity of the dio^s of ram 

This lump of lock on the Devil’s Jumps has, appaient]>^ 
very little loose sand associated with it, and the same con- 
dition prevails with a lump on the top of a hill near the 
grottoes at Moor Park, near Farnham, and numeious othei 
places, but the oxide of a large “rock” on the opposite side 
of the river, near Moor Park Lotlges, is in. large and very small 
thin tubes or convolutions, all of which are not only filled but 
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aie actually packed ^Mth sand, ^\hllst within gunshot theie is 
a hill ha\ing on the top, about 5 feet thick of a ^el\ daik 
led oxide, lesting on a la'vei of sand of about 10 feet thick, 
and at the base another layei of the oxide but of a lightei red 
— in fact, some such disposition as that of the coal measuies, 
non beds, and lock-salt formations 

The most solid parts of this cuiious formation bear the ap- 
peaiance of being a black oxide, but if raised to led heat in 
a ciucible, then allowed to cool so that it may be crumbled 
between the thumb and fingers, the quantity of metal will be 
found haidly appreciable — sand constituting the bulk — a fart 
that has presened these tieasiiies fiom man’s cupidity as they 
do not now pav foi working, though it appeals that before the 
introduction of coal foi smelting non many quiet country 
villages in Surrey, such as Leigh, Chaileswood, New^degate, 
Abingei, and Wootten weie once bus’v centres of non smelting, 
ordnance works being earned on to such an extent that an 
Act of Pailiament had to be passed to restiain them as the oak 
foiests w^eie being denuded to supply fuel foi the furnaces 

At Westcott, near Dorking, at Abinger, and othei places in 
Siuiey, quantities of ironstone tubes ha\e been dug out of 
sandhills Those poitions disinteired when trenching the land 
foi cultuation, and consequent!) not more than 2 feet from 
the surface, are detached pieces of fiom i to 3 inches thick, 
generally black and flat, and, placed on edge, are used fpi 
paving yards and streets, the foot pavement of Fainham being 
almost entirely of this material, but they are fiequently found 
of the most fantastic toims, the texture ranging from sand 
to coaise giavcl 01 veiv small pebbles, evidently not of denu- 
dation 

All the laUei compounds aie either on the top of 01 a little 
beneath the suiface of the sand, but at Tilfoid, a village neai 
Fainham, Suiiey, large isolated masses are excavated at 12 or 
15 feet from the suiface — to use a workman’s expression, “as 
big as a baiiel” — wdiuh, on being broken up, are used for 
building enclosuie walls, and in these formations aie found 
tubes of iionstone of vanous thicknesses, a piece m oiii pos- 
session, a foot long and 4 inches thick, has a hole in the centie 
of about an inch a< loss tluoughout full of haid 01 veiv com 
pact sand 

Undei whatever nebulous comlitions thi^ oxidci- was dc- 
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posited, similai conditions aie obsenable in the sand deposits 
At Wadebridge, about seAen miles to the south of Fainbam, 
there are quairies of a comi:)aiatnely soft sandstone that comes 
out in detached pieces, the layers being sepaiated by layeis of 
sand, and which stone hardens on exposure to the atmospheie, 
\\hilst at Dippenhall, a mile to the north of Fainham, aie 
quaiiies of a silicate, when haid of a beautiful '\^hlte, in eveiy 
respect so much like a chalk-pit, that nothing but the acid test 
com meed us of its not being chalk While piosecuting this 
inquiry, to our surprise A\e detected, bet\\een >\ ell-defined 
Jayeis of the silicate, a small layer of chalk, a large layei of 
the same material, but of a hauler natuie, the blue stone 
being on the to]j Both layeis aie on the noith side of the 
hill 

Immediately to the noith of this hill it is all clialk, whilst 
at about a mile to the south, at Wiecclesham Budge, theie 
are, embedded in sand, huge masses of the iron sandstone, but 
into the composition of which enters a large quantity of sih- 
( ate, discolouied, ho'\ve\ei, by the oxide, and in one lump fiom 
this pit we detected two ciicular holes of about an inch deep 
and an inch in diametei, full of the soft silicate of the hill 
io the north, which, if any lehance is to be placed on facts, 
shows an intimate connection betw'een the three formations, 
and unquestionably casts much doubt on the period of this 
chalk formation The flints in some of these chalk hills aie 
not in layers, but are dispeised without any ajDpaient order 

We ha\e alieady lefeiied to the extieme fineness of some 
ot the sand near Fawley, but that of deseits, we should think, 
must be finer still, and on Patagonia the Tertiary formation, 
differently from Euiope, where it appears to have accumu- 
“ lated in bays,” along 500 miles of coast theie, is one gieat 
deposit These beds are co\eied by others of a peculiar soft, 
white stone, including much gypsum and resembling chalk In 
places they are 800 feet thick, and are e\erywheie capped by 
a mass of gravel, foiming piobably one of the longest beds of 
shingle m the world, its thickness being moie than 200 feet 
and average width 200 miles — so, at least, says Dr Dai win 

From what source, then, was this mass of matter derived? 
It IS evident that it is confined to Patagonia, w^hich was m the 
line of depiession, and as it is only on the east side of the 
mountains, and not on them, it may reasonably be assumed that 
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It reached /fs present destination fiom the North when Ameiica 
formed pait of the belt, the ‘‘peculiar soft white stone (? a 
silicate) including much gypsum,” lendermg highly improbable 
Its being locally of original formation 

It is said also that near Maestricht, in Holland, the chalk 
with flint is co\eied by a kind of chalky lock (? the silicate of 
Fainham) with giey flints, o\ei which aie loose yellowush lime- 
stones, sometimes almost made up of fossils Similar beds 
occiii at Sa\oe, m Denmark, and of the Cretaceous formation 
we are told that in Sa\ony and Bohemia the whole section i;" 



Fig 7 

a = Sandstone, dark red and soft 
d = Dark comolutions of iron sandstone 
€ = Silicate 

reduced to “ beds of flints ”, wdulst in France, the Maestficht (?) 
beds rest on the chalk wuth flints from all wdiich it would 
appeal that long subsequently to the Teitianes there w^as a 
fuither chalk foimation, oi of caibonate of lime, and possibly 
of flint, and as these occurred before the Boulder or glacial 
periods we cannot be at a loss to account for the formation 
Patagonia, but of the natuie of the shingle we are not 
informed Cleaily weie it fiom the chalk pioper, the flints 
and chalky matter would ha\e been intei mixed, or the flints 
may ha\e been floated from the ocean on the North as erratics 
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or frozen masses It is fuithei said that this \ast Patagonian 
accumulation is m fi\e gieat terraces sloping eastwaids — in 
fact, “ sea beaches ” On Hungry Hill, to the noith of Farn- 
ham, there is a gra^el-plt the flints of which apparently partake 
of both the chalk kind and of the gia\el One from there 
now in our possession, which is roughly cylindrical in shape, 
with appaient roots of branches, measuies i6 by 4 inches 

It is said that the marbles of the Meditenanean are not 
mottled, as aie the primaiy limestones, and the Carrara is 
white and -fine grained , wheieas the Wenlock limestone of the 
Upper Silurians “ is a meie mass of the lemains of corals, 

“ cnnoids, and trilobiLes, held togethei b v shale ” These Medi- 
terranean limestones, if we mistake not, extend fai down the 
line of depiession to the South, not excepting Australia, then 
in the “ line, ’ and its islands to the North, and aie not original 
formations 

In the neighbouihood of Fainham, as m all other sand for- 
mations, depositions of clay are not w^anting, and there aie 
also extensne beds of a material known as loess (buck eaith), 
a most mtimaie combination of clay and sand, as distinct fiom 
the mud of a ri\ei as any formation can possibly be, and 
whether it came doivn as a cloud on the top of the sandhills, 
many of which it covers, and some of it was aftenvards washed 
into the vaJleys between the sandhills or was floated in by 
water, the total absence of any foreign matter demonstrates con- 
clusively that it IS not an allmial deposition, vet on this foi- 
mation, on the Continent, the antiquity of man has been 
assumed at 180,000 yeais, although “ to restore in imagination 
“the geographical outline of Picardy, to which rners chaige<l 
“ with so much homogeneous loam and running at such heights 
“ may once have belonged, is now impossible 

Were it possible to divest the mind of the awe and wondei 
with which it is o\erw helmed in the contemplation of these 
gigantic masses of matter, we might disco\er a simplicity of 
operation that to us w^ould be no less surprising 

In the Old Red sandstone 01 Silurian era, before the coal- 
bed formation, the matter was permeated throughout by a dark 
oxide of iron which possibly ultimately became the combining 
agent, an operation that was repeated in the New Red after 
the Carboniferous, the visible combining agent being, howeier, 
of a lighter red, and in this sandhill formation the last of 
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the Creatoi’s works, so far as regards this planet, non is again 
the combining agents but instead of its being diffused thiough- 
out, the sand is mingled with it only in patches or lumps In 
the Old and New Red sandstone, the compounded matter is 
disposed in layeis, one sheet being placed on the other, w^e are 
told by Hugh Miller, like sheets from a printing press, whilst 
in this last deposition the flatness is superseded by all manner 
of convolutions, and, although totally distinct, theie is an ad- 
mixture of the mateiials, thus in the centre of a laige mass of 
the lumps of iron sandstone at Wrecclesham Budge, as alieady 
observed, we found two round holes of about an inch in dia- 
meter, full of the soft silicate of the hill a mile to the north, 
wliilst the stone itself is paitly a silicate and partly ironsand. 
Both materials, how^ever, being distinct, fully bore out this con- 
clusion, since neithei in the coal nor sulphide of iron have we 
been able to detect any difference at the points ot unison, a 
fact we should hesitate in adducing did it stand alone, coal 
being a mineral 

Not so, howe\er, with w^ood, and we ha\e been so fortunate 
as to become possessed of a specimen of a piece of wood, ap- 
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Iron Sandstone I-IG 8 


Fossil vood in a bed of iron sandstone from which the lid has been 

remo\ ed. 

parently of “tropical ongin,” 2 feet long and j tmhes in dia- 
meter at one end and 2J inches at the other, entiiely sur- 
rounded by a thick coating of the iron samlstone of Famham, 
which clearly shows by its form that it flowed round the wood 
and took its shape from it, the holes 111 the wood being filled 
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with It It is quite eiident that the wood could not ha^e made 
Its way into the iron shape aftei the latter was formed, as the 
iron forms a completely closed case like a coffin, enclosing the 
wood In no part of the iiood is there the slightest sign of 
heat, although the end of it, 3 inches in diameter, is thoroughly 
impregnated with the gas of iron 

This specimen is now in the Geological Museum, Jerm\n 
Street, London A sketch of it is appended, with the lid re- 
mo\ed 

This specimen, enclosed as it is m a coffin of iron sand- 
stone, surely is conclusue proof that the latter fell upon the 
wood in a gaseous form, other\Mse it would not have been: 
moulded to its exact shape 

Two othei facts of similar impoit were recorded in the 
''Daily Giaphic,” January 1915, with a sketch of a lump of 
coal and a fiog, described as follows , " A frog and the piece 
" of coal, in which Ernest Giles Brain, a Forest of Dean colliei, 
"says he found the fiog alive on January 14, 1915 Biain 
"asserts that when he dug the fiog out of the coal it began to 
"hop about Ml Walter J Bick, of Biistol, asseits that about 
"forty years ago he found a Ine fiog in a giavel vein, where 
"it must ha\e been entombed for thousands of yeais” 

These two examples can only be explained by our theoiy 
that the coal and the gravel, like the iron sandstone, both fell 
upon Earth in a gaseous form, onl\ at an iiiten al of soint 
thousands of yeais apart, the fiog in the coal being entombed 
when Earth was in the oibit of Satiiin and the one in gia\el 
in the Asteroid orbit Frogs, we piesiime, aie a link between 
the animal and vegetable kingdoms, and cvidentlv do not 
breathe, else our two little fi lends would not ha\e been able to 
hop about when released after then long hibernation of many 
thousands if not millions of yeais 

In a sand-pit at the foot of St Ann’s Hill, near Cheit&ey, 
we found tw^o small lumps of the iron sandstone, but the xeiy 
peculiar formation of the neighbourhood consists of a con- 
glomerate of very lound, mostly unbiokeu pebbles, blended by 
both sand and iron-sand, lumps of which are found at vauous 
depths from the surface, being turned up by the plough anfl 
dug out so far dowm as 15 or 20 feet, and it is said that m 
Iceland there is a hill the ground of which “ consists of shingle 
" and small stones, all water-worn and xounded, and laid on a 
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substiatum of sand as smoothk and legulaih as if the whole 
“was the woik of man,” but ef the natuie of the substiatiim 
of sand we aie not infoimed, nor is anv opinion hazarded how 
in those high latitudes the shingle and small stones weie “water- 
woin”, whilst the whole of the top of St Ann’s Hill and 
several othei hills near Chertse>, aie coveied with these lound 
pebbles, fiom the size of swan-shot to that of laige maibles, 
and, so far as we can see, wauant no othei conclusion than 
that of then having tome down as a shower, and, as we have 
already observed, the sand of the hills at Farnham must hav^e 
come down as part of the hill, or else in alternating show^eis 
of sand and of the gas of the iron Theie stand the facts, 
and if we go back some stages furthei — to the Piimaries, the 
gianite, &c — facts no less convincing piesent themselves 

Di Uie was not only an honest oiiginal thinker in chemisti*} 
but also m geologv, and in refeience to conglomei ates he 
states ^ Anothei class of substances embedded in the vSecondan 
“stiata, and thi owing light on the convulsions amidst which 
they have been foimed, are the pebbles oi i oiled fiagments of 
“rocks older than themselves which they aie often found to 
“contain Thus the lowei beds of the siipeimedial oider 
“(namely, the conglomeiate locks of the New Red Sandstone) 
“contain m gieat abundance idled fiagments of the carboni- 
“ferous limestone belonging to the class nc.\t heloiv it (the medial 
oidei), as well as many of the still oh lei rocks, being, in fart, 
“ onlv a consolidated mass of giavel composed of debits of 
those locks I^iom which we learn that Earth having com- 
j)lete(l hei coal-beds in Satin n’s oibit in hei onward jouiney 
to the Sun, earned, as gases oi atmospheie, a laige amount of 
mattei to the ne\t foimation oi oibit, and theie deposited it 
in a more advanced stage of fuimalion, so advanced tovvanls 
consolidation in fact as not to undeigo an) change whatevei 
m subseciueiit aiiangements of the stiata But the geologist 
having no othei compounding medium than the ocean deduces 
“the accessoiy infeiences fiom this fact — fiist, that the rock 
“fiom whence the fiagments weie ileiived must have been 
“consolidated, and subsec]uentlv must have been e\posed to 
“mechanical violence (piobablv the action of agitated water), 
“which toie fiom it these masses and loundecl them b) attii- 
“ tion (befoie the lock m which these fiagments aie now em- 
“ bedded was foimed), and, secondlv, since loose gravel beds” 
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'(and such must ha\e been the original form of these, though 
now consolidated into conglomeiate rocks) “ cannot be accumii- 
“ lated to any extent from the action of graMty on a highci 
“inclined plane, we aie suie when we find such beds, as we 
“often do in neaily \ertical strata, that this cannot have been 
their original position, but is one into which they have been 
•"^forced by comulsions (probably due to Eaith’s contiaction), 
“which ha\e dislocated them subsequently to their consolida- 
“tion” “These consolidated g^a^el beds aie called con- 
glomerates, breccias, or pudding-stones We find them among 
“ the transition rocks in the Old Red Sandstone, in the mill- 
“ stone grits and coal guts, in the lowei membeis of the New 
“ Red Sandstone, in the sand stiata beneath the chalk, and in 
the gra\el beds associated with plastic clay, and interposed 
“between the chalk and great London claj/,” affoiding, in fact, 
coi;iclusive eMdence that when the bond of union was wanting 
to blend the stones into conglomerates as they came down 
from above, they formed gravel And in the last of the depo- 
sitions, hills of giavel, interspeised vMth sand, aie not wanting 
F^om the Thames at Cheitsev, within the last few years, tlieie 
ha\e been dredged up thousands of feet oi }aids of giavel, 
but notwithstanding a most minute investigation the rounded 
pebbles are conspicuous by their absence 

We Irave already assigned reasons why the an as it formed 
might liave been confined to the Noith, and that the last of the 
depositions were the Siiiiey Hills, v\hich aie composed of the 
lightest of materials 

If the several parts of Earth’s crust be placed in the re- 
•spective positions they formerly occupied after the land was 
brought northwards by the change of angle, England and 
Norway will form part of the circle which was around the 
Arctic circle, if a circle were there , and, as a matter of course, 
■the Surrey Hills, which do not show any evidence of evei 
having been submerged, must have been just within the circle 
Possible hy the time Jupiter shall entei the Asteroid orbit 
to receive his Tertianes there may be suflEcient indications to 
be able to form some idea of the kind of bodies which consti- 
tute what IS designated as “greensand,” but 'which we call the 
Surrey Hill formation This formation, so far as we have 
been able to discover, is as distinct from the Tertianes as the 
Tertianes are from the Secondaries 
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EARTH IN THE ORBITS OF THE 
ASTEROIDS AND MARS. 


CHAPTER rx 


tfrl" and e^cpansion-Causes of contrac 

on Where contraction and expansion took place— Examples of con- 
traction by Sir James Hall, Huffh Miller, and Mr Scnven Bolton, 
i R A S Disturbance of coiIRelds and the commencement of Earth’s 
mountains due to contraction— Her land still in one mass at the period 
of maximum compression- Beginning of break-up of mass of land— 
Oceans become salt-Raised beaches-Mountains how formed-Oriii- 
tation Its effects rocks and metals draun up to the surface 


When our Earth was in Jupiter’s orbit, ne assume she uas like 
that planet now, in constitution, with a vaporous envelope some 
thousands of miles deep and with a very much larger diametei 
than at present of her innei core or body But we do not con- 
tend that even planet becomes the same size in the same orbit, 
but that each orbit produces special conditions which cause all 
the successive occupants of that orbit to have a certain le- 
semblance to each other, accompanied by a great varieti of 
detail •' 

Duiing the thousands of yeais Earth jiassed in the Asteroid 
oibit she was slowly contracting, owing to the electrical orbit 
she revolved in, from which resulted the formation of her 
atmospheie and oceans, and the cooling, hardening, and diying 
of hei locks Iiom these processes, long continued we assume, 
she became much smaller than her present 8,000 miles in dia- 
metei 

That both contiaction and expansion took place in oui 
globe is without question, fiom the evidence afforded by the 
Earth’s surface. Probably our globe underwent contraction 
whilst passing thiough the Asteioid orbit when between 468 
millions of miles to about 144,000,000 from the Sun, and this 
contraction was followed by expansion when our planet was 
between 144 millions of miles to about 120 millions of mi'es 


H 
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from the Sun, when we assume she had acqimed her present 
dimensions of nearly 8,000 miles in diameter 

The following extracts bear witness of the compression to 
which our Earth was subjected — 

“ We are informed by geologists of many parts of the earth 
"having been si^bjected to violent compression, as illustrated by 
" curved strata, the foldings of which extend through miles of 
" coast and hundreds of feet deep ” 

" To illustrate this formation Sir James Hall made a pile 
" of several layers of cloth, on which a heavy book w^as placed, 



Fig 9 

Sir James Hall’s experiment repeated with layers of cloth compressed 
by books 

"and, thus compressed, squeezed the ends with two other 
"books ” 

"In other cases the strata take a zigzag form, in fact, 
"every kind of decimation that might be conceived on a vast 
"extent of soft matter being subjected to violent compression 
" in all directions alike ” 

Then there are demonstrated by drawings " gigantic curves 
"of calcareous shale of from 1,000 to 1,500 feet m height, in 
"which the beds sometimes plunge down vertically for a depth 
"of 1,000 feet and mOre before they bend round”, and we 
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are told of “contortions in crystalline schists, now of such 
^ baldness that they could not be supposed capable of as- 
suming such forms without being shattered, liad they not been 
at the time in a sop state, also that the moie marked ndges 
of stiatified deposits appeal to have acted m lines lelated 
"‘to the great circles of the Earth,” foi all uhich the geologist 
does not e\en attempt a leason, but which we think, it will be 
allowed, are stiictly in accoidance with the premises enunciated 
in the pieceding pages 

By geologists the primaiy formations are represented as 
ha\ing been bi ought to the surface by \olcanic agency, which 
at IS supposed prevailed thioughout the whole period of for- 
mation But we are told by Hugh Miller, a self-made man and 
an original observei ^ And wdio that has surveyed the contor- 
tions, the bends, the inflections, the e\er-iecuning uses and 
falls of the more ancient stratified rocks, such as oui grau- 



J3ngrimmilic •section of Mount St Gothard (from Harmsworth’s 
Eiuj dopedii,” illublnting hnd comprcbsion) 


wacke for instance — Abends and inflections that foicibly remind 
the geologist of the foldings of a loose robe, grown greatly 
too large for the shruuhen body which it covers — or that has 
'‘weighed the yet fuithei evidence furnished by the carboni- 
“ terous vegetation, e\tra- tropical in charactei, even in Green- 
" land — who, I say, that has considered this ev idence, will 
" \entuie to decide that the EaitlVs temperatuie was not higher, 
" nor the EartJis radius greater^ in the days of the Sihiiian or 
“ Carbonifeious peiiods, than it is now ?” We are further told 
by the same high authoiity that “the gneiss region of Scotland 
“ ( ontains nearly ten thousand square miles of surface, the 
“ mica-schist fully three thousand, and the quartz lock and clay 
“ ‘slate united about fourteen hundred miles more, composing 
“almost all the highlands of Scotland, with the greater part of 
“two of our lowland counties, Banffshire and Aberdeen^ their 
“entire area, if we add about fifteen hun<lred miles additional 
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gianile and pumaiy porph}i}, does not fall bhoit of si\- 
“teen thousand square miles ’ — sl mass of inatlei that obMou’^ly 
could not have been brought to the siuface by \olcanic agency 
to the obliteration of the subsequent formation^ whilst in the 
Silurian and othei piimary rocks of Russia, as in those of 
Greenland, there are coal-beds that completely dwaif those ot 
Scotland. If Ave mistake not, the coal-beds of Iieland ait 
near the surface, whilst “those of the Rivei Tom oi Tein, in 
“Russian Asia, are cropping out of a mountain, and the uppei 
“bed IS 12 feet thick, resting on a stiatum of giey and vellow 
“rocks, 8 feet in thickness Beneath these is anothei seam of 
“coal 10 feet thick, which lests on a bed of apiiarentlv similai 
“rocks 12 feet deep^ and below these the edge of anoLhei bed 
“of coal, but hoAv thick could not be asceitained by oiu autho- 
“rit> ”, and it is also said that in some of the coalfields of 
England large portions and e\en whole beds of coal aie want 
mg, their disappearance being, as a matter of couise, assigned 
to denudation, but the impossibility of A\hich denudation < ould 
readily be demonstrated, even supposing the existence of tlit 
ocean at the time of the coal-bed foimation In fa( t, a'* 
alreach stated, the Secondary and Teitiaiv foimations consti 
tute but a speck of Earth’s ciust 

Mr Semen Bolton, ERAS, waiting in the “Illustrated 
London News,” May 9, 1914, says “According to Laplace, tht 
“planets have been evolved fiom one gaseous cloud, Henccr 
“it may be, the mateiial pioperties of each aie similar” 

“The same cooling piocess and iontiadion aie shaied bv 
“ all Jupitei, 800 limes laigei than Eaith, might lepiesent her 
“in the youth of her career millions of years ago” — to whuh 
we would add, “ when Eaith was in Jupitei’s oibit ” 

On these effects a most interesting chaptei might be wiitteiv 
but Ave will proceed to the cousideiation of the eAeiits (on- 
nected, as we conceue, with Earth when at 144 million milev 
from the Sun, the distance of Mais from the Sun in 1862, 
winch position Eaith occupied when of hei smallest diametei 
of peihaps only about ^,ooq miles At this period wc assume 
the greatest amount of compression of our Eaith had taken 
place, and the clepiessions, noAV the Atlantic, &c, had pioduc^l 
such effects as the “ridge” in North and South America, foim- 
ing m the parts of least resistance the bases of such chains of 
mountains as the Rocky, the Andes, the South Polar, and thc>se 
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of Asia, all of which were then united^ and hills such as the 
JMendip, those of Wales, of Scotland, &c, but all of Primary 
formation 

At this peiiod, the land which was still in one mass coveied 
the greater part of the suiface of the planet, as repiesented, 
in fact, on the planet Mais (Fig n), with a suiface inter- 
bpersed with islands and sheets of watei, some parts of the 
land that is being below and others abo^ e the w aters , and 
moie clearly to define our meaning, it may be stated that the 
N W corner of South Ameiica still .filled up the Gulf of 
Guinea, w^hilst the south of this continent connected with ^nd 



Fig II 


Mais, from a druMng b> Semen Bolton, FRAS, in “Illustrated 
London Ne^\s,” Maj. 9, 1914 

Land, white , water, dark 


extended beyond the Cape of Good Hope We wull assume 
that thioughoiit the whole of this distance — ^that is, of America 
and Africa united — theie was a deep depression of the land, 
and that at the appointed time when the expansion of the 
planet began to take place on our onward progiess towards the 
Sun, an opening w^as formed throughout the wdiole of the dis- 
tance separating North and South America from Africa and 
Europe What, then, would follow"^ E\idently the waters 
from the North would flow^ through this opening and other 
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channels, such as between Asia and the We^t of Ameiica, to 
the South, to the formation of the Pacific and Atlantic Oceans, 
and the wateis on then flow o\ei the saline eaith haMng become 
salt would then pioduce coial islands^ whilst in the Noith, 
periodically wuth the deciease of the waters, theie would be 
produced what the geologist calls “raised beaches,’’ under the 
supposition that they w^ere caused by the laising of the land;, 
bur these beaches indicate the extent of land diainage produced 
b} the periodical escape of the waters as the globe e\panded 
These beaches would necessarily be at a common le\el, and at 
a much later period, when the drainage was nioie rapid by 
increase of openings, the waters cairied with them such mattei 
as now constitutes the bouldei peiiocl 

Connected with this penod there aie certain great fact^ 
which It would be futile to evade in this inquiry 

On the west side of America there is a chain of mountains 
stretching from north to south which has an altitude of pearh 
five miles ab6\e the level of the sea^ and on the eastern side 
of the other half of the world there is another chain of 
greater* height, the inter\ening country between these two 
chains being inter speised with mountains of l^ss magnitude, 
such as the Alps, &c 

These gigantic elevations^ '^hich did ^ise till a much 
later peiiod, a>e assigned to two causes-^upheaving from 
below, and the c6nti action of the earth vrhile cooling ha\ing 
squeezed out the liquid mattei fiom within^ but no reason is 
given to evplain why matter w^hich is gradually cooling ami 
contracting should ha\e an upheaving influence imparted to it, 
also if the mattei were “squirted’’ out by the conti action ot 
the crust the liquid would do little more than fill the fissuies^ 
These two reasons are, theiefore, not tenable But Sir J 
Herschel admitted that gravitation is referable to some elec - 
trical condition, and Professoi Faraday allowed that oxygen 
is highly electuc, we have, therefore, all the conditions neces- 
sary to explain the successive operations undei which the earth 
was brought to its present condition 

Nor will it in any way affect the question whether, in point 
of fact, oxygen be merely a good conductor of electricitv, oi 
IS electric within itself? — a question of high interest for inquiiy 
hereafter, in conjunction with the different electrical conditions 
of all elementaiy bodies and chemical compounds, for the 
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present we \m 11 accept Professor Faraday’s admission, and 
legard it as highly electric 

As the carbonic acid atmospheie was disposed of during 
the Caibonifeious period, and replaced by one of oxygen, it 
IS clear that the earth must have been piogressively, but very 
slowly, subjected to the combined and increasing influences of 
induration and uplifting as the oxygen atmosphere increased 
in volume, when the eaith and an were cool enough for these 
effects to take place, the hardening of the matter being refer- 
able to the absorption of electricity, the bond of union in 
matter* and the uplifting^ not upheaving^ being the natural 
consequence attendant on two bodies being brought within 
each other’s influence when in opposite electrical conditions — 
combined opeiations that would not fail in preparing the soil 
foi the vegetable kingdom 

It IS observed, in reference to the Carbomfeious period, 
that “ some of these conditions have been repeated in a fainter 
“degree at subsequent epochs, and have given rise to limited 
“carbonaceous deposits, but as the various changes, physical 
“and organic, working in the Earth’s crust advanced towards 
“ the presept state of things, an approximation to the condi- 
“ tions now obseivable, and a receding from those which once 
^ so greatly promoted the growth of succulents, are in stiict 
“accoid with the laws of Nature,” the latter part of which 
lemaik applies, we believe, moie to a later period in the crea- 
tion than to that which immediately followed the coal-bed 
formation 

When gravitation came into operation, the liquid mass of 
mattei under the crust being also subject to its influence, its 
upper portions must have been the first acted upon, such 
action being much greatei at some periods than at others 
This mass, then, would be peiiodically drawn to the surface, 
and on an mspection of the granite formations these will be 
found in layers, as if deposited at different periods 

The headlands of Castle Treryn, in Cornwall, afford perhaps 
as staking an illustration of these operations as could well 
be adduced Here aie rocks of a gigantic nature actually 
thrown out of then perpendicular, but still retaining the oider 
of successive layers of rock as formed by the periodical out- 
pouiings fiom the liquid portion of the Earth’s crust, whilst 
the layers, on wdiich rest the Logan Rock, have not been dis- 
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turbed from their upright position by the uplifting of the soil 
on which they rest, showing that they were hardened before 
the lower layers weie brought to the surface Other beautiful 
illustrations are also afforded by the coast of Cornwall, where 
many of the headlands in the north are several hundred feet 
high 

The gradual raising and draining of a great portion of the 
land would prepare it for a more general and moie fibrous 
order of vegetation, calculated to accelerate the generation of 
the oxygen atmosphere, which, when its influence was unim- 
peded, w^as able to produce those gigantic effects so evident 
throughout the world 

About this period, we conceive, the mateiials composing 
the Old Red Sandstone in Scotland were upiaised, but these 
effects, as in the first solidification of the earth, could not 
have been continuous, but periodical 

Oxygen is a rapid chemical agent, and readily combines 
with carbon, either under the influence of combustion or the 
decomposition of vegetable matter, and, therefore, when it 
came into contact with the earth, could not fail in generating 
large volumes of carbonic acid, which would arrest its opeia- 
tion on the lower lands 


Whole forests fell a prey to this devourmg element, which, 
b^i^ soluble, by this property gam access to the vege^ 

matter in water, by which action the whole of the 
hydrogen of the water was converted into a light carbuiet and 
a portion of the carbon into carbonic acid, and anthracite is 
of more recent origin than coal 


We are now, however, refemng to principles connected 
With the formation of our atmosphere, which we have already 
We will, tlrerefore, for the present merely remark 
m reference to metalhferous formations that the high attrac- 
tive powers of a highly positive electnc body on one equally 
negative must necessarily have been deep-seated, and, conse- 
q^ntly, would draw up not only the elements of granite but 
^ Ihe ponderous metals, many of these possibly in a gaseous 
formj ^ as at the same time aads would be formed, more 
specially the sulphuric, to the subsequent action of these must 
be_ referable the ccmdition in which we find some of the metallic 


It must-be equally clear that the heavier the 


metal, the 
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lower jts original positiQii must have been, and being brought 
to the surface under high electrical conditions must necessarily, 
as a geneial rule in the Earth’s crust, occupy the highest, 
although in Us ascent it could not fail in cairying up with it 
matter of less specific graMty, such as silica and other com- 
ponent paits of granite 

Gold, which IS not acted on by acids, is found intermingled 
with quartz in a puie state, but the baser metals in lower dis- 
tricts, such as Cornwall, although frequently native, generally 
exist as salts We have in our possession a beautiful cluster 
of quartz and capper ore, “which affords evidence that the 
crystallisation of both was simultaneous, and its granite base 
^Iso contains the metal 
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EARTH IN THE ORBIT OF MARS. 

CHAPTER X 

Boulder and erratic periods — Dolmens — Moraines — Coasts of Cornwall 
and De\on contrasted with that of Brittany, C6tes-du-Nord-^Meia- 
morphosed rocks — South Downs contrasted with North of France — 
Stratification of strata due to nebulous formation — Examples near 
Farnham — Immense boulders in British Guiana and Jamaica — Dol- 
mens erected on contiguous lands — But little weight during Boulder, 
Erratic, and Dolmen periods — Quotations from “Vestiges of Crei- 
tion” — Easter Island and other buildings erected when Earth’s graaity 
was slight — Gravity of Mars — Pyramids of Egypt — Tomb of Osins 
—Buildings of E Mexico— Temple of Bora Budor, in Java— Mosque 
of Bnjapoor, in India, erected before the stones were hardened— 
Foundations of buildings 

The contiaction of Eaith, as alieady stated, pioduced depies- 
sions, although the land so depiessed was actually lightei than 
the wateis^ but when by expansion of the globe the depres- 
sion spread out to the formation of valleys, the masses ot 
stone rising to the surface floated in some cases to gieat dis- 
tances until grounding, or at a later peiiod still, the fieezmg 
influence being in the soil, as expansion of the globe went on, 
the detached ice formed at the bottom of the water and earned 
away the rock to which it was attached. 

With the Post Pliocene were formerly associated the 
boulder and erratic periods, but from it the lattei has been 
separated, whilst it would appear that both those opeiations 
should be referable to the same cause, although of different 
periods, and as this constitutes one of the totally unaccount- 
ables of geology, we are induced to specially draw attention 
to it, to its ultimate interpretation, the results of the operation 
being immense masses of mud and stone or boulders left by 
water flowing from N W to SE , and gigantic eiratics or large 
stones without mud transported from one locality to another 
and frequently deposited on now high altitudes 

Whether erratics w^ere earned to their present positions by 
ice, as assumed by geologists,' or, as we suppose, were floated 
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through a depress ion oi depressions in the land from our pre^ 
sent N W to S E , it is e\ ident that as land increased b\ ex- 
pansion of our globe, which consequently lowered the wateis, 
those gigantic stones could not haie been otherwise than highly 
acceptable to the inhabitants of that period as perches to keep 
them out of the mud 

This bungs us to the subject of Dolmens, which ha\e much 
engaged the attention of antiquaiians 

Dolmens may be described as being composed of large 
stones now weighing several tons, raised on end, and on the 
top of which is placed a much larger stone as a roof or 
platfoim 

As Earth was then much smaller in diameter and also 
faithei from the Sun theie must ha\e been but little graMta- 
tion on hei surface, as on Mais at present, and all detached 
rocks and soil would necessarily float, theie is therefore, as 
already stated, no need of masses of ice to account for the 
transit of stones fiom parts of the land then separated bv a 
small depression But as intense pressure produces intense 
cold, and even the crystallisation of carbon to the production 
of the diamond, we readily accept the glacial epoch as a fact 
Geneial Diayson claims that it was due to the second rotation 
of oui Earth when oiu axial tilt was 54°, and this idea may 
be possible 

There are also moiaines supposed to ha\e been brought 
down from mountains by glaciers, but ^*the Steppes of Russia 
“fiom Noith No\goiod towards Pinsk, as far as the confines 
“of Silesia, IS a \ast moiaine, resembling from its linear 
“continuity the lemains of some \ast wall” Ihis obMOusly 
was not fiom a mountain, but in all piobability one of the 
results of the change of inclination of oui planet 

So fai as we can learn, the great depth of frozen soil in 
the noith of the world is due to the mass of matter earned 
theie by change of oui planet's angle of inclination, but the 
mountains 01 piotuberances caused by compression w^eie of 
soil alieady foimed, and e\ery ele\ation so produced must ha\e 
had its conesponding depiession, at the bottom of which de- 
piession there would be much disintegration 01 crumbling 
when the soil hardened, and as at the time gravitation was 
slight, the matter so dislodged would naturall} float 

Although the headlands of Cornwall and of De^on aie 
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dnested of all loose mattei, on the opposite side of the 
Channel, at St Eiieu\, in Brittany, on the Noith Coast of 
C6tes-du-Noid, the granite is co\eied \Mth a thick bed ot 
coaise sand, used for gaiden paths — ^uncombined mateiials of 
gianite — imbedded in which are laige stones of ^arlOllS sizes 
ot a comparatuely soft gianite, many of the stones being 
marked on the suiface as if tooled They are geneially of a 
rounded form with projecting angles, similar to the Logan 
stone,, ’\\hilst others resemble the Dolmens 

The suiface of the matter of the locks, instead of solidi- 
crumbled into sand, as gianite does when deprived by 
lire of the bond of union Other paits or lumps crystallised 
partially, whilst the gianite below, piotected from the eaily 
ciystallising influence, became in due time the solid lock By 
the above it would appear that at least the C6tes-du-Nord of 
France was not subjected to the flow" of watei ot the boulder 
period, which carried away the loose sand that then no doubt 
surrounded the Logan and other such stones and the locks on 
which they rested Or, what is more probable, as all the har- 
bours of England in the Channel are of deep w"ater, whilst 
those of France are tidal, the now English coast w"as under 
water — in fact, constituted the valley, and when the land ex- 
jDanded and separated, and made Great Britain an island, 
to r&main so, the rush of water carried the sand into the 
Channel 

Rocks, as already obser^ed, must ha\e been surrounded by 
matter , but we are told by the geologist that denudation may 
be measured by the whole mass of our stratified deposits, as 
“ they have all been detached and removed from their primeval 
positions,” and that its commencement must at least ha\ e 
been anterior to the deposition of the crystalline schists of 
the earliest epoch, and that it has been lepeated during eveiy 
successive epoch of the earth's history.” In fact that, under 
Diviire Law", one structure was knocked or rubbed to i)ieces, 
to the formation of others’ 

In other branches of science, w^herever a difficulty pre- 
sented itself, rather than confess ignorance, scientists manufac- 
tured a term, and the geologist, when theorising on his facts— 
and facts without a directing frinci pie always lead to error — 
has been driven to the assumption that some of the rocks 
before him are not what they appear to be, but must have 
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been something else “ metaraoiphosed ” into their piesent con- 
dition 

We haie aheacly shonn that while Dei on and Cornwall 
must haie been influenced bv some powerful current, the soil 
on the top of the granite of “Les C6tes-du-Nord ” was undis- 
turbed, and we likewnse find that w'hilst the South Downs 
lia\e had all mattei ^emo^ed from their surface and aie smooth, 
the (halk hills at Dieppe aie rugged, with beds of large flints 
at the summit 

Pursuing oui inquiiy, we find that to the south of Pans 
there are ceitain millstone quairies, the stones of which aie 
of both daik and light \erv rough flints, and which stones — 
01 bins, as the) aie called — are still in the soft state, and are 
foieign to the locality ^\here they are found “ These burs 
aie a bed of loose stones of all sizes, from a few inches to 
otheis laige enough to cut a 4j-foot millstone out of These 
last, howeiei, aie \eiy raie The bed is on the side of a hill 
(northern), the best stones at the bottom, lightest at top It 
it about 500 yards wide, and as far as yet knowm onl) a 
mile or so long The stones are mixed up mth sand and 
“ clay and a little gra\el The usual sized stones got out are 
^fiom 6 to 8 inches, up to 18 01 24 inches square,^ or pre- 
cisely the dimensions of the flints on the top of the chalk 
“hills at Dieppe’ Cleaily, then, when these stones weie trans- 
1)01 ted fiom their oiiginal to then piesent position, and when 
the rounded smooth foim was gi\en to the South Downs, the 
chalk hills of Dieppe and “Les C6tes-du-Nord ” were above 
the water 01 out of the curient that washed the South Downs, 
and whilst the iieighbouihood of Rouen is rich in fossil re- 
mains, earned theie no doubt by VNatei, the Pans basin has 
the cahaire grossicr, 01 the roaise paiticles of the chalk which 
supplied the flue foi the Carraia marble, in the same v^a} as 
chalk IS piepaied foi artistic jiui poses 

The nebulous system will greatly assist in the compre- 
hension of stratification, the moie especially in leference to 
the angle of inclination of the stiata to each other “If to a 
“ sui cession of beds having considerable inclination, called 
“'dip/ to the horizon succeed otheis peifectl} or nearly 
“hoiizontal, it is leasonablv concluded that the first beds 
“must have acquned then 'tilted-uj)’ ariangement befoie the 
“ ileposition of the undistuibed hoii/untal beds, and thus an 
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“ ej^OLh ot distuibance or separation is established, the leims 
^ conformable ’ and ‘ unconf ormable ’ being applied to the 
strata as they preser\e or lose their parallelism'’ But how- 
e\er ‘‘conformable” this doctiine may be to cases of disturb- 
ance, it IS unquestionably \ery “ unconf oimable ” to all the 
illustrations we have e\amined in the sand and ( lay formations 
Ne\ei have we been able to tiace the slightest evidence of 
“disturbance” after deposition, and if the leader, when on 
his trip to inspect the treasuies ve have so often levelled 
amongst in Suney vill stop on leaving Fainham Station, on his 
light, ]ust outside the gates, he will see a bed of sand (at the 
bottom of a sandpit), at about the angle of 45°, on wdiich is 
a peifectly horizontal layer, and on this hoiizontal layer 
another bed at precisely the angle of the lower bed, which 
uppei angle is cleaily not of “distuibance,” since the houzontal 
layer of about 4 feet thick has not been distuibed 

These conditions are repeated in a hill in the same locality, 
in w^hich, however, the intervening layer is clay 01 a silicate, 
and fiom the clay layei theie aie five offshoots mingling with 
and at the same angle as the sand, whilst the combination of 
both clay and sand, with the lumps of red oxide at the right, 
demonstrate that the mass could have been formed and de- 
posited in no other way tlian as a cloud In many of the 
sand-pits the coloured layers partake of all the convolutions 
of metal formations 

The freezing influence being then in the eaith and not, as 
now in these latitudes, in the an, the fiesh watei of the ocean 
to the North, and of ponds, fioze only in pioximity with the 
soil, from whence the ice, formed, as aheady observed, by the 
cold of the eaith, w oukl dislodge the “ blocks of stone ” to 
which it was attached Eriatics are formed only in the line 
of sinkage, that of the dolmens, and so far as we can trace 
the glacial influence was confined to that line, or the northern 
part of it 

To what extent the glacial epoch was continuous it would, 
perhaps, be difficcult to determine The geologist, guided by 
fossil evidence, has apparently arrived at the conclusion that 
there w^as a pause, but, then, he also assumed, on other eva- 
dence, that mountains which could not then have existed were 
during the glacial period covered with a greatei amount of 
-glacier tlian now crowns Greenland, and that those mountains 
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of ice, scratched, eroded, and ground-up masses of rock^ that 
then could have been only in a state of transition from the 
“ muddy paste to their present condition ; that in fact, the 
then glaciers, ^ judging ’from their effects,^ were giants in com- 
“paiison with the present dwaifa’’, whereas, from the then 
comparative absence of weight,’’ due to the greater distance 
of JBaith fiom the Sun, and to her smaller size, the trans- 
ported matter, whether a mountain of frozen flints or gravel 
— or boulders vith their accompanying^ detritus” — or clay, 
sand, gravel, &c , at a later period of the era, may have been 
removed and floated by a nominal amount of ice, or none at 
all And as the flints of the gravel on the tops of the sand- 
hills were but partially conglomerated or indurated, their then 
frozen condition will readily account for the detritus or smaller 
pieces, which separated when the tlaaw occurred, and from 
which cause the gravel is but partially stratified 

In “ Peaks, Passes, and Glaciers,” by membeis of the 
Alpine Club in Iceland in 1861, it is stated “A great — ^pro- 
“bably the greater — part of the \ast Vatna Jokull, which is 
“‘supposed to fill a space of not less than 3,000 square 
“ ‘ miles,’ consists of these icy plains , and most of the high 
“ mountains in the island ha\e extensive low Jokulls, or ice 
“ plains, around their bases These low Jokulls are not 
“ glaciers^ though the w ord is often so translated ” If the ice 
of these Jokulls is not the ice of glacieis, wdiat constitutes the 
difference? And ive have read of the formation of ice in 
India in an excavation at some considerable depth from the 
surface, wheie the temperature should be considerably above 
the fieezing-point , and we belie\e the electrical condition of 
the eaith theie at times interfeies with the woiking of the 
telegraph, whilst the soil in some parts of Russia is frozen 
se\eral hundred feet deep, ob\iously not fiom the cold of the 
atmosphere or fiom a downward influence How far, then, 
does this fiozen soil extend, or is it confined to the north, 
where the earth is full of bones and tusks? 

Colonel Webber, in reference to the fantastic arrangement 
and configuration of groups of boulders, described the Comuti 
or Taquiaii Rock, in about the 5th parallel of S latitude in 
British Guiana “ The Comuti or Taquiari Rocks have received 
“ their name fiom a remarkable pile of large granitic 
“ boulders, so placed as to resemble a water-jar We ascended 
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^^the mountain, and when we had climbed for some time we 
reached the granite piles about 150 feet below the summit 
On our left rose the pile, consisting of three huge blocks of 
‘^blue granite, the second rested upon the lower one b\ only 
“three supporting points, the thud block has exactly the 
“shape of a large jar, and is covered by a fourth, lather flat, 
“ boulder 

“A second pile, of pyramidal shape, was on oui light, and 
“ IS called Kamzi We stood on the thud pile, which, by 
“measurement, I found to be 160 feet high The other two 
“plies appeared inaccessible, but their height was more than 
“ 160 feet 

“Another of these picturesque geological phenomena is 
“named the DeviPs Rock, a natuial pyramid, on the western 
“bank of the River Guidara, and is about 900 feet high 

“ The total absence of organic remains, so far as had been 
“discovered in 1876 — not even a shell, a fragment of fossil 
“wood, or anything which could indicate the state of the 
“ countiy at a former period — ^prevents any decision being 
“arrived at as to the period when these azoic locks vveie 
“pushed up to the surface^' 

In Middleton Gorge, in Jamaica also, there are immense 
bouldeis 50 feet high or more thrown down and heaped upon 
each other in the wildest confusion, evidently showing that 
they were carried there by a rush of w^ater This Gorge has 
vertical sides 900 feet high, on the top of which other huge 
boulders aie perched, as if arrested at the veiy moment of 
toppling over into the Gorge 

In “Rude Stone Monuments” there is a map, showing by 
dotted lines across the sea, the supposed direction of .the dolmen 
bmiders in their migration South, but if Earth’s crust were 
restored on a globe or otherwise to what it was at that period, 
it would be seen that, as already stated, the Biitish Isles vveie 
then still united to Norway and the North of Germany, and that 
all the other erections were likewise contiguous, that, in fact, 
they are in a line of depression, which, yielding to the influ- 
Gtm of expansion, produced the separation of Ireland from 
Scotland and Wales, and Spam from the West of E ranee, all 
in primary formation, which necessarily offered the least re 
sistance to the depressing influence 

The stones of the Dolmens, as we have said, are now of 
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immense weight, the Carnac Monolith in Brittany weighing 
260 tons, but, with less gravitation, they may ha\e had an 
amount of floatage equal to that now possessed by the lightest 
of Avoods, and, if so, man may then ha\e dealt with them in 
ithe same way as he would now deal with similar masses of 
light wood under the same conditions — depiess them to 
an upright position and put the large baulk on the top, which 
necessarily would keep them in that position 

It would no doubt be asked how it has happened, if 
inoiease of gravitation has so much influenced these stones, 
that the water itself has not acquired a corresponding increase 
of Aveight These stones are composed of sand or other mate- 
iial of a like nature, and in their oiiginal condition, when de- 
posited, were meiely mud, as testified by the impressions on 
many of their surfaces, but having in their constitution a pro- 
perty that enabled them to absorb or paitake of an electrical 
condition that gave them gieat cohesion, with that cohesion 
they acquiied a coriesponding amount of gia\itation 01 weight 
If that cohesion be destioyed, the “dust” has an ascending 
influence, and is easily carried by the wind e\en when suffi- 
ciently large to be seen without a magnifier Water, on the 
contraiy, as already stated, is little else than electricity, the 
weight of the gas being quite nominal It has, therefore, 
within Itself the full amount of gra\itation, independently of 
extraneous conditions Man e\en now is lightei than w^ater, 
Ins bones notwithstanding, but whether he could then walk on 
the waters, or avail himself of the means of flotation, matters 
not We ha\e assumed that these dolmens were put up after 
man had a\ ailed himself of erratics to keep him out of the 
mud 

We are told by “ Homer^s Geography ” that, about the period 
of the wuiter, a \ast extent now land was then under water, 
and, if so, it may reasonably be assumed that at the Dolmen 
material period there should have been leiy little land not 
covered with water, and that as Earth w^as then swelling to its 
present dimensions and the ocean and land alternately gained 
on each other, what could be more reasonable than that the 
flat stones should be made available for the formation of arti- 
ficial erratics, and that as man became more numerous or social 
he should put up a number of stones on end, such as Stone- 
henge, possibly as a place of idolatry In confirmation of 

I 
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theie being but little land unco\eied, as alread) stated, we 
refer again to the car\ings on perpendicular locks of the 
Orinoco, now at a height of 120 feet, it being assumed h\ the 
natnes that when the carvings weie made then anccstois’ 
canoes floated at that height on the wateis, and as probably 
those waters were salt, obiiouslv the amount of \egetatioii 
could not have been e\cessue 

The following extracts from “Vestiges of Cieation, ” couu- 
borate the preceding, and seem to show that Eaith was much 
smaller than at present — 

“It may be remarked that eiidences of the sea haMiii; 
“co\ered \anous paits of the earth to a consideiable height 
“ are become so familiar that no one now doubts of siu h 
“ phenomenon 

“But no such submeision could have been total, as in that 
‘^case there could not ha\e been that unbroken maich of lite 
“of which the crowning results are now piesented on the siu- 
“ face of the earth But theie may have been, as appeals 
“ from marine remains and foimations in many situations, a 
“submergence sufficient to deluge all the land of less tlnui 15a 
“feet aboie the le\el of the sea’’ 

“It, therefore, appears that at a time when the sea wa^ 
“relatnely 2,000 feet higher than at present, six centres ot 
“human population had been established, four of them on 
“various parts of the Asiatic tableland, one on that of Cential 
“Africa, and anothei on eithei the Andean 01 Mexican table- 
“ land, the phenomena of then subsequent diftusion in the 
“course of time, while the sea was subsiding and the di> land 
“enlarging, might ha^e been expected to be precisely what we 
“have seen” 

“It IS worthy of especial note that all ethnologists ('onsidei 
“that Europe was colonised fiom Asia If theie had existed 
“in Europe a language — distinguished \ariety of mankind,. 
“haMiig no comiection with any tableland — ^it would have been 
“ a serious deduction from the probability of this hypothesis 
“But Europe being at once a low, therefore a compara- 
“tively lecenfly exposed region, and one which has notonousK 
“receued its people in successne migrations fiom the E, is 
“a relation of facts, ob\iously fa\ourable to the view here set 
“forward An important zoological fact perfectly haimonises 
with it, that in near connection with the three great table 
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^ lands in question are the thiee seats of the Quadiumana on 
“earth — the order of animals, with which the human race is 
“ most in affinit} ’’ 

Assuming the point of departure of the human family to 
havQ been India, since “ the lines of human migrations all 
“ comerge and are concentrated about the region of Hindustan/' 
that is no reason why Creation should not have been present 
in a part of the north of the Earth’s belt of land — in fact; 
where the true Post Pliocene is most largely developed on an 
original formation, or on that soil now constituting a part of 
England, and fiom which man was compelled to retreat south- 
vvaids during, if not before, the boulder and glacial periods. 
The Post Pliocene, including its vast deposits of loess, is 
clearly the very last contribution to our Earth, and, as we have 
alieady suimised, to that contribution should be confided the 
geim of the highest order of Creation — the human famil} 

How fai the Post Pliocene extends beyond England we aie 
unable to say, but we can unconditionally affirm that the Suriey 
Hill formation is composed entirely of it It is more largely 
developed, we are told, at Sevenoaks 

“The Encyclopedia Bntannica” of 1911 provides the fol-* 
low ing extract — 

“ Eastei Island, in the Pacific, has vvondeiful lemains of 
“ immense platforms of large cut stones fitted without ceinuit 
“ Some of the w alls measure 300 ft long by 30 feet wide, built 
“ of stones 6 feet long ” 

“ Immense statues, now thiown fiom then pedestals, aie on 
“ one of the tei races These statues are from 14 to 37 feet 
“high, and aie formed of a giey trachyte lava, found at the 
“ E end of the island The top of the heads of these images 
“ is cut flat to receive round crowns made of a reddish vesiculai 
“ tuff found at the crater about eight miles distant from the 
“ quarry wheie the images were cut A number of these crowns 
“ still he at the ciatei ready for lemoval, and measure 10 feet 
“acioss One statue 8 feet high, weighing 4 tons, is in the 
“ British Museum On one part of the island are stone houses 
“ 100 feet long, 20 feet wide, built in couises of large flat 
“ stones fitted w ithout cement " 

“ The lava rocks neai the houses are carved into the resem- 
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'‘blance of various animals and human faces, forming a kind 
“ of picture writing ’’ 

" The only ancient implement found is a stone chisel, but 
“ It seems impossible that such large and numerous works could 
^‘have been executed with such a tool The present loo in- 
habitants know nothing of the construction of these works, 
“ and their existence in this small remote island is a mystery ” 

The explanation of i\hich mystery is that, at the time when 
these buildings were put up, Easter Island fonned part of the 
coast of Peru, from which it was detached at the break-up of 
the> land (Chapter XI ), which probably also destroyed its in- 
habitants. Clearly also the stones, when set up, were soft, and 



Fig 12 

Colossal Statues in Easter Island 

could easily be fitted without cement and carved with a stone 
chisel In the orbit our Earth occupied when these buildings 
were erected there was but little gravitation, as in Mars now, 
and the inhabitants of Easter Island could move, carry, and 
erect these large stones or statues as easily as we can now the 
bncks with which our houses are built 

In reference to the above, the following quotation from 
Casseirs Magazine” of February 1913, by Camille Flam- 
marion, is of great interest — 

The gravity of Mars at its surface is two and a half times 
less than ours, so that if we were there, when we took a step, 
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" we should covet several yards at one bound, and as the Mar- 
“ tian atmospheie has naoie oxygen than our air, if we breathed 
“ it we should feel extremely alert — ^be able to cover long dis- 
“ tances without fatigue ” 

Owing to the low gravity of Mars, a man who weighs 
150 lbs here would weigh only 55 lbs there, and all manual 
labour would be lightened threefold , so that vv e should, there- 
fore, be able to lift 01 cany large stones winch we could not 
attempt to move here 

This must evidently have been the case oYi Earth when the 
huge pre-historic monuments, at which we now marvel, weie 
erected in what is called the Old Stone Age, or the Paleolithic, 
and the New Stone Age, or the Neolithic, which together are 
said to have lasted 600,000 yeais, during which time, we pre- 
sume, Earth was in the orbit of the Asteroids or Mars 

As the thousands of years passed on, subsequent!}, men 
slowly evolved the industrial aits, such as spinning, weaving, 
pottery, and pile-building, &c Then followed the Metal Ages, 
in which working in copper, bronze, and iron was developed in 
the same centres as the Neolithic culture, but iron was un- 
known in America when discovered by Columbus Architec- 
ture advanced, and there were put up such buildings as the 
Pyramids of Egypt, 4,000 b c , and those at the E of Mexico, 
which at the period of then erection must have been in close 


^ Of the latter, it is said by A H Keene, ERGS, in refer- 
ence to the Temple of Mitla “ Enormous blocks of unmense 
“bulk and weight have also been placed as lintels over the 
“doorways, and one marvels how they could be raised to ele- 
“vations where it would require all the knowledge of modern 
“ engineering skill and mechanical appliances to place them 
Notwithstanding all that is said to the contrary, we suspect 
these buildings were without either cement or mortar at fimt 
and later very little, for the obvious reason that from the then 
soft natuie of the stones mortar could not have been nj:e - 
sary-^a remark that equally applies to the temple of Boro 
Budor at Java, and the reservoir and great mosque of Baj 
pool in India, buildings of the most elaborate workm^ship, 
Lrved possibly with a stick or 

throw our pigmy imitations into the shade. The intense hard 
trof ILte and mortar of onr monaoBnoa B ovdanco 
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of a \er}" slow hardening process^ and the infonnation we 
requiie to complete our history of this tiuly interesting peiiod 
IS the epoch when a cement was fiist used, and the nature of 
the stone to which that cement was necessaiy to combine its 
surface 

It would appeal that when the later buildings weie elected, 
such as the Pyramids, Earth had reached an oibit m which 
the weight of the stones used in building had much increased 
The hieroglyphics and pictures still existing in ancient Egyp- 
tian buildings show that an enormous number of sla\es was 
harnessed to the immense blocks of stone, some 70 ft long, 
wdiich they dragged along from the quaiiies and laised to the 
requisite height foi the buildings by extempoiised inclined 
planes, but it seems unlikely that such mechanical continances 
were used in the erection of the Neolithic buildings some hun- 
dreds of thousands of yeais eailier 

A little cement was used in building the tomb of Osins, 
of wdnch it IS said During last winter, 1913, the excaxations 
“in Egypt ha\e unearthed Strabo’s well and the tomb of 
Osins Some of the slabs, or lathei blocks of granite, in 
this latter building are more than 6 feet thick and weigh 
moie than 30 tons each The enclosure wall is 20 feet thick, 
built of limestone and of beautiful hard, red quartzite ” 

The joints are very fine, and there is only a very thin, 
hardly perceptible, stratum of mortar between the blocks ” 
This period must have been long after the cave excava- 
tions of Egypt and India, which excavations, we surmise, were 
in “Mediterianean,” limestone It is desuable also to deter- 
mine v\hen foundations vv^ere first introduced The gigantic 
monuments to the great men of some land, whether of Peru 
or Burmah, now Easter Island, so far as we have 

been able to learn, are without foundations, and if the non 
column at Delhi evei had a foundation, it must have been very 
inefBcient Possibly future generations, as gravitation in- 
creases^ may have something to say about the insufficiency of 
our foundations, although possibly in our case the demolition 
will be from loss of cohesion in the rocks or materials from 
increasing negative state of the earth Electricity, be it borne 
in mind, blows hot and cold And although the stones form- 
ing the Dolmens were floated to their present position, those 
of the buildings were quarried or cut out 
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It IS on the line of depiession, or possibly on the Secondary 
and Teitiaiy foimations, that civilisation has taken root, the 
white 1 aces "being on that line and the coloured outside it 
England, when the eaith was one entire mass, as already stated, 
was in the North, and, if iie mistake not, in the centre of the 
line of depression, but her exact lelative position will be 
appaient only when Earth’s ciust shall hare been restored on 
a map to what it was befoie expansion took place 
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EARTH IN THE ORBIT OF MARS, 

CHAPTER XI 

Rocks drawn up from below — Effects of oxjgen atmosphere — The Medi- 
tenanean, Black, and Caspian Seas how formed — Land begins to 
break up Magnetism. — Rocks acquire electricity an<\ weight — Vol- 
canic action — ^Alteration of Earth*s angle of inclination — Great Bntiin 
and Ireland separated from the Continent — The Alps, Unis, and 
PjT:enees formed after the break-up of the land' — The Rocky and Andes 
formed before this event proof, the Isthmus of Panama Cinal — 
Slides in this Canal Cr j stallisation of rocks— Examples of expansion, 
by General Drayson and Mrs Somerville — Raised beaches, deep 
valleys, gorges, and cafions, the result of expansion — Extract frona 
Colonel Webber’s \isit to British Guiana— Picture writings 

On the surface m many diffeient parts of the earth there aie 
gigantic masses of gianite and othei locks, which, as already 
observed, aie supposed to have come fiom below These, 
where they haxe not been much disturbed, as in many of the 
headlands of Cornwall and Devon, are in regular layers or 
blocks Of granite, we are told “ that it may be considered 
“a lowei portion of the immediate crust of the earth, which 
has been liquefied and forced to the surface at 
“ epochs, but has not been eriipUd ’’ 

The next rocks of greater density are the Trachytes, which 
are sometimes coxered by Tertiary strata, hut never hv the 
Secondary or older strata, and it has, therefoie, been assumed 
“that the epoch of their appearance is that of the eailiei 
Tertianes ^ and of basalt, it is said “ the reasoning alieady 
applied to granite, together with the fact of its penetration 
“by basalt, leases no doubt that the lattei has come from 
depths below the gramte\ and it is further said, “as the 
‘^basalt was posterior to the trachytes, so the true la\as have 
“ been erupted subsequently to the basalt ” 

Here, then, is evidence that the “eruptive force'’ in all 
cases of eruption, whatever it may have been, was from above 
and not from below, since, had it been upheaving, the lava, 
basalt, trachvtes, and granite must have been pushed up to- 
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gethei, but, on the contuiu, we aie fiist told “of a gentle 
“ laising foice that incieased as the earth ciust thickened, 
“which pushed the gianite through the softei materials of 
“Earth’s ciust (which the geologist designates metamoiphic 
“locks), without throwing out dykes, either cutting through the 
“strata oi filling up cracks produced b} fracture in them, 
“then the lifting force that bi ought up tiachytes, and basalt, 

“ and at a much latei peiiod, mountains of mineials and other 
“‘volcanic’ mattei ”, and the “general form of the earth has 
“been alteied fiom its original condition, not by one but by 
“ many commotions, increasing in mtensitv on approaching exisi- 
“ing epochs, and as the thickness of the solidified crust has 
“continued to increase, the most lecent chains of mountains 
“ (such as the Alps, the Himalayas, &c ) aie necessarily the 

“ most elevated ” , , , * 

It will be allowed that mattei in a moie highlj negative 
state must be acted on with a foice piopoitionate to the diftei- 
ence of elect! ical condition 

Metals, then, in a gaseous state must cleaily be in this con- 
dition Thus, when the oxygen atmosphere prevailed, the 
effect could have been no ot^ei than that of which such 
ample evidence is affoided in all mountainous districts— « f , 
the raising of this mattei thiough those paits of the globe 
which offered the least lesistance, and affoided the most leady 
passage for the electrical influence of the oxygen, or of the 
upper legions, on the heated matter below the crust 

Theie aie certain properties in matter which, however wel 
defined, vve do not yet cleaily compiehend Water is a good 
conductor of electricity, but a very bad conductor of those 
electrical conditions undeistood by “beat” and cold -a pio- 


peity doubtless imparted to it for some wise purpose 

Theiefore, during the oxygen period, all those portions o 
the globe covered by that fluid vveie securely protected fiom this 
electrical influence Most matter is a good conductor in pro- 
portion to its hardness or compact nature, although i 
naturally offer an amount of resistance equal to the bulk 
Those parts of the liquid mass of the globe, theiefoie, most 
subjected to the electrical influence of the atmosphere of this 
period weie those most acted on, and it being essential that 
the supply should be equal to the demand, the bojindaries oi 
margin of the continents supplied both requisites fiist, by 
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presenting the least lesistance, and, secondly, b's the depiessing 
influence ot the ocean on its soft bed, filling up the \acuum 
as fast as it was foimed — the Mecliteiianean, Black, Caspian, 
and other inland seas, we concel^e, being lefeiable to the 
mountainous distiicts by which they aie suiiounded 

The uplifting of the Farlh and cieation of Aast ponderous 
masses in different paits, togethei with the extiaction fiom 
beneath of a conesponding amount of the lujiiul foundation, 
could not fail in pioducing extensne ciacks^ and at the lime 
that these weie fornied another distuibing cause < ame into 
ojieration — i c , magnetism 

It is e\ident that there was no magnetism in the eaily foim- 
ing orbits, which are too hot for its opeiation to take place, 
It being well known that minerals and metals whi<h are capable 
of being magnetised absoib magnetism in an iineise latio to 
the heat they possess, so that if magnetised when cold and 
then heated the magnetism decieases until, when they aie led- 
hot, they possess none^ if allowed to cool, they legain this 
property in proportion as their temperature is lowcied 

^^hen Eaith entered the lattei half of Mais’ orbit, giaMta- 
tion became more powerful, and that which was floating matter 
before became depressed beneath the wateis as gravitation in- 
creased that is to say, that the rocks in th^ir then incipient 
state acquired electricity from the air, and gradually became 
harder and heavier than the ocean, which, as already ex- 
plained, IS little else than electiicity 

It would appear, then, as w^e have long sunnised, tenestiial 
magnetism is merely an effect pioduced by the combined influ- 
ences of Earth’s inclination to the Sun, a sufficiently lapid 
rotation of the planet, and an electrical medium Piofessor 
D E Hughes, 1* R S , in a highly-inteiesting papei, lead to the 
Ro>al Society in May iS8i, on molecular magnetism produced 
by electricity m iron wire, concludes with the observation 
I desire simply to draw attention to the effects that mole- 
^Vular action can produce m its relations to electricity and 
magnetism, and it seems to me that a knowledge of the 
^molecular action taking place is a necessary step pievious to 
knowing what magnetism is in itself’ 

Professor Hughes, so far as we are aware, is the first 
scientific authority wdio has cast a doubt on the leality of 
magnetism, nor does it clearly appear in what way '' molecular 
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action’’ can piodiice eftccts, since that action ib itself pro- 
duced b} the influence of electiicity on iron \Mie, a had con- 
diutor , and no similai effect is observable on a good con- 
ductoi, such as copper wne 

Whethei an electric cuirent be made to flow around a bar 
ot iron, 01 the bar be made to ie\ol\e m an electiic atmospheie, 
the effect is the same— the bar is thiown into a magnetic con- 
dition 

When, theiefore, the atmospheie laised poitions of earth, 

It also impaited to- them magnetic condition, which drew to- 
waids its positne pole the metalliferous matter as formed 
two causes — the cracking and magnetic condition, that could 
not tail in commencing to break up into a multitude of pieces 
the land which, up to this time, had remained in one mass, 
w'lth the locks not yet quite hardened nor ciystallised 

At this period another factox came into operation — i e , the 
\okamc era which, when in its most Molent stage, caused the 
-ejection from Earth’s suiface of the masses of land forming 
our Moon, but this wnll be considered in Chapter XII 

Such an enormous ejection of matter must have disturbed 
the whole of Earth’s land, completing by broad cracks its 
break-up into its present continents and islands, &c , and also 
would be quite sufficient to upset hei angle of inclination, 
which chang,ed suddenly from 28^^, 01 perhaps moie, to the 
present angle of 23^° 

This was not Earth’s first change of angle, noi do we think 
It will be her last No two planets ha\e exactly the same 
angle of inclination, and Eaith no doubt changed hers accord- 
ing to the orbit she was occupying 

We showed in Chapter VII that on entering the orbit of 
■the Asteroids she changed her angle of inclination of about 
2^ to 28° (01 peihaps more), and this change of angle increas- 
ing m degrees had the effect of sending the whole of the land 
in one mass towards the north, where it remained all the time 
Earth was revohing in the Asteroid orbit, contracting in dia- 
metei, acquuing the Tertiaries, and receiving the most ad- 
vanced forms of life 

We presume that Earth retained this angle of inclination 
of 28° or so until she was half-w^ay through the orbit of Mars^ 
As the foimer change to a greater angle from 2° to 28^° 
sent the land far northwards, the latter change of angle, being 
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on the decrease, from, 28^° to 23^°, ^^ould appeal to have 
had a contrary" effect, sending the land south\\aids to its pie- 
sent latitude, the islands which Noith Ameiica, Euiope, and 
Asia left behind them showing the diiection they had come 
from, whilst no other operation than the pull of Aiistialia, 
as It assumed its present position, could have pioduced the 
islands to its north from Siam to New Guinea 

Great Britain was once united on the West to Ii eland 
and on the East to Norway, and at the present day many well- 
known Norwegian rocks littei 0111 Eastern Counties The lan<l 
of the North and West of Nonva} is horded or bioken up into 
deep bays and small islands, indicating that before separation 
it had been subjected to an unusual amount of pressure and 
strain, whilst Africa, which must have been the centie of the 
land before the latter broke up, has scarcely a bay 

It appears that Great Britain and Iieland, no doubt foi 
some wise purpose, took a central insular position, the deep 
chasm or gorge formed wdien they separated from Fiance and 
the West of Scandinavia being a guarantee that they shall 
ne\er again form part of the continent, notwithstanding all 
that is said to the contrary about fonning a tunnel iindei tlte 
English Channel 

In support of oui theory that North Ameiica, Eiiiope, an<l 
Asia w^ere closely grouped around the North Pole, there is the 
fact that the Esquimaux, Lapps, Finns, and Northern Sibeiians 
are all of the same race, and have many customs, &c , in 
common, which would not be the case if these continents had 
always occupied their present relative positions 

Although these changes must have taken place within com- 
paratively recent times, when, in fact, man destioyed his fellow - 
man agreeably to the rules of warfare, and when South Ameiica 
parted company with Africa (hence the story of the Atlantis), 
still, it is conclusively evident that these movements piecede<l 
the formation of the more recent mountains, the Alps, Uials, 
and Pyrenees, and other mountains of that date, seeing that 
these now unite the pieces of land which were displaced by 
these changes, such as Spam, the north of which was attached 
to the West of France, so that Cap Ortegal, Cap Finisteire, 
and the Land’s End were all contiguous when, as already ob- 
sened, the Dolmens of these districts w^ere erected^ and it is 
a fact that the same race — ^the Mediterianean — ^peopled tlie 
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West of Spam, and of France, Cornwall, Wales, Ireland, and 
Scotland 

It IS equally evident that the Rocky and Andes Mountains 
i\ere foimed before these movements of the land took place, 
since they were broken j apart at the Isthmus of Panama, when 
Central Ameiica ^^as tom away from the NW comer of 
South Ameiica, and the latter and Africa were separated from 
North America and Em ope, South America taking a northern 
direction. 

Agreeably to a paper read at a meeting of the Royal Geo- 
graphical Societ} in January 1859, it was stated “Lake Zojan 
occupies the centie of one of those singular terrestrial basins 
“ of which Honduras offers many examples, which are formed 
“ by the contortions of the mountain system of the country, 

“ the ranges of which frequently bend, back on themselves^ some- 
“ times describing almost circles and enclosing plains of vary- 
ing extent and heights,” which, bending back on themselves^ 
could have been produced m no other way than by the joint 
action of the separation of North from South America, and 
the movement of the latter on taking the magnetic North direc- 
tion, and as the toe of the foot or boot constituting the Isthmus 
of Panama came out of the Gulf of Guayaquil, in Ecuador, 
and the union to the strip of land of South America has since 
been effected, neither of those soils could then ha\e been in a 
hard 01 crystallised state, else this “bending back on them- 
g0|-ygs ’’ would have been impossible to the mountain ranges 
A canal has been cut through this isthmus, and to the surprise 
of all concerned, the under soil, instead of being hard rock, is 
nothing but eaith and mud, which has caused numerous land- 
slides of millions of cubic yards of clay or soft earth, which 
ha\e slipped into the canal, presenting a most difficult pro- 
blem for the engineer to cope with 

[Note —One of these landslides has only just been remedied, 
after the canal had been closed eight months —Ed ] 


The presence of the soft earth and clay is proof of a 
definite break in the continuous line of the Rocky and Andes 
ranges, the lock of the top and the under earth ^mg the 
union of the rock of the gulf and earth of the N,W comer 
of South America 
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The following extracts from “The Graphic,” Qctobei ii, 
1923, endorse the preceding statements — 

“The Culebra Cut has been the gieatest i:)ioblem in the 
“ construction of the Panama Canal, as e\ erv now and then, 
“ owing to the treacherous nature of the underlying stiata, a 
“gigantic landslide took place, and a fe^v million cubic 5^ aids 
“of clay or soft earth slipped do\\n into the Canal piisni 
“ The slides, indeed, have been responsible for about a fourth 
“of the material e\ca\ated by the United States — as Culebra 
“Slide, 1912 — invohing the removal of 9,500,000 cubic ^ards 
“of clay” 

“The Cucarachia Slide, 1907, imolvmg 3,000,000 cubic. 
“ yards of clay ” 

“In another Slide, 50 feet of earth veie foiced up and 
“ out from beneath the clay ” 

From “The Daily Graphic,” Januaiy 6, 1915 “Panama 
“ Canal is to be closed, probably till the spring, on account 
“ of the earth slides which ha\ e taken place recently in it ” 

\j\oic — ^^'Vhen “ De Lesseps” Canal was hist staited mv 
father wrote to the promoteis stating that the Canal would be 
a difficult undertaking, as they would find a break m the con- 
tinuous chain of the Rocky and Ande? Mountains He died 
before the present Canal was completed, but the break be- 
tween North and South America is a fact, and is a proof that 
his theory of the break-up of the land is the coiiect one In 
“The English Mechanic” of August 4, 1916, it is stated that 
“engineers now think the Panama Canal will ha\e to be abau- 
^doned, owing to the land-slides which are continually takincc 
“ place ”-^Ed ] 

The reader must bear in mind that all thiough the e\ents 
which we have treated so far the rocks and minerals of Eartii 
were not completely hardened nor crystallised as we see them 
now 

When the great statues and buildings w'hich w^e have already 
mentioned were put up, it is evident that the rocks or stones 
which were used were soft enough to be worked or carveci 
with very elementary tools, but they were also firm enough to 
be used in the erection of great temples, &c 

The atmosphere m the orbit of Mars, although not so hot 
as’in Jupiter’s, must be too negatue to form ice eNen in the 
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depth of Mais \Mnter, but mattei b\ compie&sion becomes 
electucal, and electiicity is the cause of ci\stallisation If a 
flask of water be surioiinded by silk in a \ei) cold atmospheie^ 
the watei will descend seteral degiees below the fieezmg-point 
AMtliout crystallisation, but which takes place instantaneously 
with \ibiation oi on the watei being touched The eaith- 
belt in Jupiter, by rotation and distance fiom the Sun, is posi- 
ti\e, a condition that would necessaril) inciease in proportion 
to the conipiession to which the mattei or rocks of EaitlVs 
belt as a ciusL became subjected in the oibit of Mars, where 
the conti action of the planet reached its maximum 

As intense pressuie or contiaction pioduces intense cold, 
and e\en the crystallisation of carbon to the production of 
the diamond, we assume that the crystallisation of our rocks 
and mineials was not completed till Earth had undergone the 
maximum of compiession in the orbit of Mais 

When Earth’s sudden change of angle fiom 28^° to 23^° 
occuired, the ensuing cibiation would cause all hei iocks> to 
ci*ystalhse instantaneously 

As to the period when this change of angle occuired, the 
following remark in “ From Central and South Ameiica/’ by 
A H Keene, F R G S gues us an idea — 

“All Asiatu influences in the e\olution of Amcn(.an cul- 
“ tines weie arrested at the Stone Age, after which the cultna- 
“ tion of the New World proceeded on independent lines of 
“ cle\ elopment 

This (piotation seems to assert that Asia and the American 
had been in communication, but became separated during the 
Stone Age We will now pioceed to consider the expansion of 
Earth 

In reference to this subject, we find the following in “ The 
Earth We Inhabit,’' by the late General Dravson — 

“If the Earth has incieased in size, it is natural to con- 
“ elude that countries which are now separated by seas once 
“ joined each other, and there should be similarity in the geo- 
“ logical strata of these continents" 

At pages 58 and 59 of “Phisical Geography," by Mrs 
Somerville, we find — 

“ It seems to bear upon the subject that parallel mountain 
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chains are similar in geological age e\en when sepaiateil by 
seas, for the mountains of Sweden and Finland aie of the 
same structure, though the Gulf of Bothnia is between them^ 
''those of Cornwall and Brittany and the N W of Spain aie 
" similai y the Atlas and the Spanish Mountains, the chains in 
"California, and those on the adjacent coast of America, 

" those of New Guinea and the N E of Austialia , the chalk 
" cliffs on the opposite sides of the English Channel show that 
" Britain once formed part of the continent , the formation 
-"of the Orkney Isles and Iceland is the same as that of the 
"Highlands of Scotland, the foimation is the same on both 
"sides of the Stiaits of Gibialtar and in many othei Straits, 

" that of Turkey in Euiope passes into Asia Minoi , the Crimea 
"into the Caucasus, and Behring’s Stiaits dnide the ancient 
*" ‘=:trata of a similar age ” 

Mr Hopkins, of Cambridge, has taken a puiely mathe- 
matical Mew of the subject, and has ])io\ed that wdien an in- 
ternal e\pansi\e force acts upwards upon a single point in 
the Eaith’s (lUSt the splits oi cracks must all dneige from 
that point like ladii in a circle, which is exactly the case in 
volcanic and earthquake districts, but when the expansive 
force acts uniformly from below upon a wide suit ace or area, 
it tends to stretch the surface, so that it would split oi crack 
where the tension is greatest — that is, either in the direction 
of the length or breadth, and if the aiea xields in more places 
tlian one he found that the fissures would necessarily be parallel 
to one another, which agiees with the law of anangement o-f 
veins in mines ” 

General Drayson goes on to poiitt out that the expansion 
which Earth underwent would be a steady, slow and gradual 
increase which agrees with our own idea of Eaith’s giowth 
when passing tlorough the orbit of Mars into our present one 

Geologists do not confine denudation to the mere rounding 
of angles or tops of rocks, but actually apply it to the forma- 
tion of valleys and gorges of some hundreds oi thousands of 
feet deep in the hardest of rocks , but the reader has no doubt 
observed how clay cracks by contraction when drying 

We read in “Mountains and Forests of South America,” 
by Paul Fountain, p 154 "If we take a handful of clay and 
" press It in the hands in the form of a ball, and then examine 
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its surface through a magnifying glass, it will present to the 
“ e^e exactly the same fissures and ii regularities on a minute 
scale that we find on the suiface of this globe of ours 
Generally all these gieat fissuies m the mountains of the 
Ecuador Andes aie merely cracks on a vast scale Few of 
them are water-w orn oi cut by streams, and if they now 
^Mia\e inulets at the bottom of the crevasses the water has 
tound its ay thither since the formation of the abysses and 
^‘was not the oiiginal cause of them These clefts aie merely 
enoimous cracks in the so-lid rock, which has fallen apait 
'' or been rent asunder by some tremendous and fearful con- 
^Sulsion of Nature 'Projections on one side of the abyss had 
imariably recesses immediately opposite to them in the opposing 
wall^ and vice versa ” 

As Earth, after the diying, compressing, and solidifying of 
the ciust, perhaps, expanded from about 4,200 miles to nearly 
8,000 miles in diameter, the cause of all these effects is leadily 
accounted for 

Of tablelands, &c, we are told by John Mactuik, FRGS, 
in his Physical Geography ” — 

“The \ alleys of tablelands aie generally deep clefts or 
gorges cutting abruptly the mountains 01 plateaus they tra- 
“ verse Then sides are although often miles 

apart The scenery is often veiy giand and striking, and 
^^they interfere materially with communication between the 
“opposite banks Such aie the river-valleys of Spain, the 
“course of the Zambesi 111 South Central Africa, the Canons 
“ of the Rio Colorado in Noith Ameiica, and the plains of 
“Western Thibet” 

As these clefts and goiges abruptly cut the mountains they 
traverse and have precipitous sides they are cleaily not of 
water formation but must be due to the expansion of Earth 

If we inflate an indiarubber ball to nearly one-half its 
normal diameter, then covei the surface with a coating of wet 
clay, when nearly dry it may be taken to represent Earth in 
the early part of the orbit of Mars Now slightly continue 
the inflation, and what will happen? 

The clay surface will be too small, and cracks will appear 
all over it Continue the inflation till the ball is its normal 
sue, and we shall have to call these widened cracks oceans, 
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seas, gulfs, canons, &c, and the dnided pieces of clay con- 
tinents, such as North and South America, Africa, &c 

A constant enlarging of the globe would necessarily increase 
the cracks or breaks made by the depressions and nsings, 
and the ^\o Americas, gradually separating from Europe and 
Africa on the one side, forming the Atlantic, and from Asia 
on the other side, forming the Pacific, A\ould, we need scarcely 
state, cause a decrease of the waters elsewhere and on the 
coast-lines of those oceans This enlargement is chronicled, 
as ahead} observed, bv v\hat is termed raised beaches, but tcv 
the raising of ^\hlch the persistent parallel of miles in extent 
is fatal evidence 

Of the laised beaches we are told that movements have 
affected diffeient paits of the earth in such a slow and quiet 
“ manner as not to be perceptible at the time, but to be capable 
“ of detection by their effects at the margin of the land ’ Ot 
teiraces of sand and gravel, “ man} such terraces skirt the shore«v 
“ of Great Biitain Thev form a maiked feature of the coast 
“in the north of Noiway On the western margin of South 
“Ameiicfa they occui in great perfection, reaching sometimes 
“a height of 1,300 feet above the sea, where sea-shells still in 
“position attest the amount of upuse Spitsbergen 15 fringed 
“with raised beaches up to a height of 147 feet The coast- 
“ line of Northern Russia and Siberia for hundreds of miles 
“has been recently elevated out of the sea It would appeal, 
“ indeed, that the Tundras and Steppes upheavals which stietch 
“ fiom the Aictic Ocean to the Sea of Aral and the Caspian 
“and Black Seas are only an upraised sea bottom^' At n<> 
distant date, theiefoie, the sea must have come fai south, 
dividing Northern, Central, and South-Western Asia fioin 
Europe “ The shores of the Mediteiranean afford local illus- 
“ trations of uprise, while the great sandy desert of Sahaia, 
“ containing here and there scattered sea shells up to a height 
“of 900 feet, IS a case of a recent elevation of a wide tract 
“ of sea bottom ” 

Let u$ suppose, on the contiaiy, that before the break-up 
of our Eartlfs land between the highlands there should have 
been a depth ot water proportional to the depression, and that, 
after the sepaiation of the land, as Earth expanded this water 
was lovveied as the oceans formed, leaving evidence of the 
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former positions of the water’s surface These beaches w^ould 
then be on a peifect le\el, and the distances m height between 
them would give some indication of the extent of the periodical 
separation of the land to the formation and extension of the 
oceans, seas, and lakes 

The Arctic Ocean is sliallow% and the number of islands 
to the north of North America implies the grounding of that 
pait of the land, a similar remark applying to Australia, so 
that when expansion came into operation Australia and the 
islands between it and Asia became separated by it, the direc- 
tion of the expansion being evidently go\erned by the absence 
of resistance, due to the nature of the rocks, and to some 
extent also by latitude 

The following extracts from geological notes from a MSit 
to the Kaieteur Falls, m British Guiana, by Colonel Webber, 
bear us out — 

“ The general impiession produced by an examination of 
“ the country is that here we see the last stage of a process 
“ that had been going on during the whole period of the ele- 
“ vation of the Andes and the mountains of Brazil and Guiana 
At the commencement of this period the greater part of the 
“valleys of the Amazon and the Orinoco, as well as La Plata, 
“ must have formed parts of the Atlantic Ocean, separating the 
“ ele\ated lands into groups of islands ” 

“ The savannahs of British Guiana are composed of the 
“ disintegration of the rocks with the admixture of vegetable 
“ matter The great savannahs of the Rapununi are encom- 
“ passed by mountains N , S , E , and W , occupying about 
“ 14,000 square miles ” 

“ The geological structure of this region leaves but little 
“doubt that it was once the head of an inland lake, which 
“ by one of those catastrophes not unfamiliai in later times, 
“ burst its barner and forced its way into the Atlantic ” 

“ The theory of the valleys and plains having been at one 
“time inland lakes seems to derive some strength from the 
“ Indian traditions relative to the singular relics of a past 
“ occupation by tribes of whom no other traces remain, knowm 
“as ‘picture wiitmgs,’ which have been mentioned by various 
“ travellers ” 

“On the Sierias of Montealegre the designs are painted or 
“ rubbed in with a red-coloured pigment high up on the moun- 
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tain and not near any river now Schomburgh sa^s he traced 
^'such inscnptions here and theie o\er an area of 350,000 
“ square miles, and they e\tend far beyond that limit.” 

“They must be \ery ancient, as existing Indians know 
^ nothing of them They say they were made by the Good 
“Spirit, or by their forefathers, who used to go there in boats 
“ to those heights long ago ” 

“The subjects are \arious outlines of buds and animals, 
“men and women, full moons and large sketches of vessels 
“with masts They seem to lepresent writing, and bear some 
“ resemblance to the characters of Semitic alphabets ” 

Assuming that w'hen these picture writings were made our 
Earth had not moie water than at the present day, the high 
level then of the w'ater o\er such a large area can only be 
explained b} one of tw’o facts — i c , either that the land was 
sunk deeper than now or that our Earth was much smaller 
than at present, and we think the latter conclusion is the 
right one, borne out as it is by the exidence of the squeezed- 
up state of the rocks as shown in the extracts w’e ha\e gi\en 
from well-known geologists 
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EARTH IN THE ORBIT OF MARS, 

CHAPTER XII 

Mcons of the e^rh forming’ orbits — Etch orbit produces certain changes 
in the planets occup\ing it, the general conditions of each orbit 
being always the same — Our Moon, and her origin — How formed, if 
ejected from Earth by volcanic agenc\ — Our atmosphere contains 
more electricity the higher we ascend in it — Our tides — Intimate 
connexion between the Sun and Earth — Total eclipse of the Sun — 
His corona, constitution, and power — Light — Planets and fixed stars 

It is noticeable that the planets in the eail> or foiming oibits 
possess moie moons than those which ie\ol\e nearei the Sun 
in the latei ones Neptune has i or 2, Uranus 8, Satuin 10, 
and Jupitei 8^ but m 1862 Satuin had only 6 and Jupitei 4 
We presume that each orbit pioduces certain changes and 
conditions in the planet occupying it, so that each planet as it 
pi ogresses towaids the Sun rbsembles, in general conditions, 
those which pieceded it in the orbit in which it is revolving, 
the conditions of each orbit always being the same, distance 
fiom the Sun being the luling influence which pioduces diffei 
ences in the se\eial orbits 

We assume, then, that when Eaith was. levolving in the 
eaily 01 bits she also had se\eial satellites, some of which may 
ha\e accompanied hei thiough more than one orbit 

It IS not impossible that Austiaha may ha\e been one of 
these which fell upon Earth in the Asteroid orbit, and this idea 
IS borne out by her flora and fauna, which aie peculiar to her 
The Asteroid oibit is the last of the foiming periods and 
of contraction, the orbit of Mais being that of conti action 
and of expansion of the planet m that orbit 

If Earth did not bring oui Moon with her as a satellite 
fiom the eaher orbits, and she received no forming mattei 
from the oibit of Mars, obviously she must have supplied her 
by ejection dining the volcanic eia, of wdiich there is ample 
evidence on Earth’s suiface, as pio\ed by the large numbei ot 
extinct volcanoes, from which lasL Quantities of mattei must 
have been ejected m past ages 
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It A\ould be in \ain to hazard a conjecture as to which part 
of Earth supplied our Moon, unless she came out of the land 
which occupied the Pacific Ocean 

The orbit of Mars, or the mean <listance of his orbit, is 
aboiTt 144 millions of miles from the Sun In the lime of 
Herschel Mars had not passed the centie of his orbit, noi was 
he known to possess anv moons, until shortly aftei the middle 
of the 19th century, when two sciaps were disco\eied, ejected 
probably from his surface 

Reasoning on the assumption that when Eaith was in the 
centre of the orbit of Mars she resembled that planet, it may 
reasonably be assumed that our Moon was ejected from Eaith 
when the latter was at about 144 millions of miles from the 
Sun, the period of hei smallest dimensions, in fact, during the 
“ volcanic era,” and, if so, oui Moon is made up of a number 
of small ones, ejected separately, such as those now^ revnh mg 
around Mars 

It may be asked, How weie they combined into one? 

It may be boine in mind that our planet, being then much 
smaller and at the <listance of 144 millions of miles from the 
Sun, had \eiy little weight on hei surface 

Assuming that the matter that insulated the Primary forma- 
tions from the nucleus was of less density than air when 
ejected from Eaith at that distance from the Sun, the then 
nominal gra\itation would Ime \eiy little influence on it, 
but as Earth appioached oui i^resent oibit, the combined 
action of the negatne inteuor of the planet and the nioie 
electrical orbit would <ause the se\eial globes or moons to 
recede fiom the planet Electncity is the cause of affinity 
or combination, and this being present in space would cause 
the globes to combine when they had leceded beyond the 
bounds of our atmospheie, the heat 01 negatne condition pio- 
duced by the combination being sufficient to account foi the 
force, whether attiaction or repulsion, that ga\e to our Moon 
its present distance of about a quarter of a million of miles 
from us These small moons, when combined into one mass, 
such as pur Moon, would necessarily ha\e the appearance of 
“craters,” which now have their lespectne names, and are 
watched and scrutinised with telescopes to detect any change 
that may take place in them 

The reader may ask “ How do you know that w hen the 
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small moons leceded fioin Eaith the^ met ^Mth enough elec- 
tncity to cause them to combine into one ^ ” 

Because, as ^\e stated earlier, ail incandescent bodies are 
surrounded by an atmosphere \\hich is electrical in propor- 
tion to their incandescence, and the Sun’s electrical influence 
extends beyond the limits of our Solar System 

Also, as ^^e have already stated, Messis Crosse and Weekes, 
by their researches with electiical kites, demonstrated that from 
a clear sky there always descended streams of electricity, and, 
furthermoie, that the electrical condition increased with distance 
-from 'Earthy the negatne condition of Earth no doubt causing 
a diminution of electricity in the atmosphere surrounding her 
And what is the cause of the Moon’s influence on our ocean 
to the production of tides > All spherical bodies revolving 
around the Sun should have a rotary motion, which the Moon 
has not, and if she be a flattened disc of the thickness of 
about 250 miles, or of the diameter of the bodies no\\ revolv- 
ing around Mais, hei atti action on our waters cannot be what 
that word implies mathematically but must be electrical by the 
reflection of the dark rays of the Sun When she was ejected 
from Earth the atmosphere of the latter at 144 millions of 
miles from the Sun must ha\e been highly negative or hot, 
compared to what it is now, whilst the earth must have been 
correspondingly positive 01 electric, and the MooiVs influence 
must have been relatively smaller In the present change of 
conditions in these latitudes — i e , an electrical atmosphere and 
a negative earth — ^both the Moon’s light and attraction must 
have UK reased in pioportion to the change, and will continue 
to increase with our appioach to the Sun, so that objects on 
her surface will become more distinct, and unless there should 
be a conesponding decrease in the ocean oui tides will become 
gradually higher In fact, all changes will have a levelling 
influence, peihaps socially as well as physically loss of co- 
hesion in our rocks — ^with landslips and floods^ — cross-seas — 
higher tides and winds, and other disagreeables of increasing 
old age 

That in the above hypothesis of the Moon’s influence on 
our waters there mav be apparent deficiencies must be allowed, 
but, at the worst, there is nothing of the impossible, such as 
the Earth being di awn to the Moon, so as to leave the mobile 
waters on the opposite side of the globe behind, hence causing 
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^'them to bulge out to an equal extent with those on the other 
“ side ” 

In lefeience to what is known as speUrmi analysis, it is 
said that the Sun contains a large numbei of elements, includ- 
ing hydrogen, sodium, litheum, calcium, barium, magnesium, 
zinc, iron, manganese, nickel, cobalt, chromium, aluminium, 
and copper, all which metals without a question belong to the 
planets, but, w^e contend, never did form pait of the Sun, 
although without a doubt they are being constantly supplied to 
his atmosphere, the difference of opinion between the scien- 
tific world and ourselves being in the interpretation of the fact 
To avoid all possibility of error on our part we shall con- 
tinue our quotations — 

“When a beam of sunshine is allow^ed to pass through a 
“small aperture in the wall of a dark chambei, and then to 
traverse a three-sided glass pi ism, like the drop of a lustre, 
“it does not fall as a spot of white light, but is turned aside 
“from its couise and spiead out into a broad band, whi( h 
“presents all the colouis of the rainbow This coloured band 
“is called a spectrum^'' 

“ On closely examining the spectrum of the Sun, which has 
“thus been formed, through a nairow slit, it is found to be 
“crossed by a multitude of fine dark lines, which are, indeed, 
“so many spaces m the bright band A spectnim obtained 
“from an oidinaiy gas flame oi from the electiic light diffeis 
“from the solar spectnim by being destitute of these dark 
“lines, the light of the flame being unbroken from en<l to 
“end But if certain gases or vapoius, such as hydrogen oi 
“ sodium-\ apoui , be burnt in the path of the artificial light, 
“lines are immediately produced in the spectrum If the tem- 
“ perature of the substance which produces the lines be low er 
“ than that* of the substance wdiich gives th6 continiunis spe( - 
“trum, the lines wull appear dark, if the temperature be highei, 
“the lines appear bright Lines produced in this way have a 
“definite position in the spectrum, so that the same chemical 
“elements under the same circumstances always give the same 
“set of lines It is plain, therefore, that by obserMng the 
“position of the lines m the solar spectrum and comparing 
“them with the lines which are produced by the combustion 
“of various terrestrial elements, the presence or absence of 
“such elements in the Sun may be inferred” 
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Soon aftei the disco\er\ of the telescope it \\as directed 
to the Solar disc, and it i\as then found, in the beginning of 
the 17th centiu*\, that the Sun’s face, instead of being uni- 
fonnly blight, is usually spotted with patches which appear 
dark, inasmuch as they are less luminous than the intensely 
bright surface which suiiounds them that those spots are 
not constant either in shape 01 in position, sometimes, in- 
deed, though but raiely, they are altogether absent If the 
spots aie watched day by day they may be seen to march 
slowly across the disc, all moving m the same direction^ show- 
ing that the Sun takes about twenty-five days to rotate on his 
axis 

“The intensely luminous part of the Sun, which is the seat 
“ of the spots, is called the photosphere It appears to con- 
“ sist of incandescent cloudlike matter which is subject to 
“violent distuibance, wheieby depressions are produced into 
“ which the solai atmospheie rushes from higher legions The 
“ rapid changes in the shape of ceitain Sun spots indicate the 
“ violence of this action Some of the spots are so large as 
“ to occupy millions of square miles of the Sun’s surface ” 

“ There is, then, a fringed lightish margin called the 
“ penumbra^ wdiilst a darker shade lepresents the umbra , and 
“ within the umbia itself theie may sometimes be detected a 
“yet darkei pait wnich is called the nucleus Theie is leason 
'to believe that these spots are nothing but gigantic ca\ities, 
“and that differences of shade correspond to differences of 
“depth, the nucleus thus lepiesenling the most profound pait 
“ of the hollows ” 

Ob\iouslv the Sun’s iniensit\ of luminosity can be lequiied 
onl} wheie the planets tia\el m then wandeiings within what 
may be considererl the Sun’s tiopics And we may be allowed 
to venture so fai as to suggest whethei the occasional appear- 
ance and disappeaiance of stars may not be referable to 
change of inclination in the stars so appearing and disappear- 
ing 01 undergoing any other change 

Of the enormous amount of heat and light thrown off from 
the surface of the Sun, it has been calculated that of that 
light and heat we receive less than the two-thousand millionth 
part of the total so thrown off That the Sun is not only 
the principal souice of heat and light to our Earth, but is 
the souice of attiaction b} which the le^olvlng globe is main- 
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tamed in Us regulai orbit \Mieieas it is condusuely evident 
that if the heat and light \\e leceive came direct from the 
Sun, the dark lines already referred to in the Sun’s “ rays ” 
could not be there, whilst if those rays be original, their 
affording light and heat by chemical action is at least AMthin 
the bounds of i:)robability And so far fiom our being re- 
tained \Mthin our orbit, oui pioximity to the Sun is becoming 
more evident than agreeable The “heat” of the winter 
1885-6 was anything but opj^ressive, whilst haymaking, that 
undei the most favourable circumstances* seventy years ago 
occupied at least five days of constant turning over, is now 
accomplishe<l in thiity houis, if not in less time in dry weather 

During a total solar eclipse, when the Sun is obscured by 
the Moon, there is seen around the disc a “glory” 01 fringe 
of radiant light, which is called the coiona, fiom v\hich start 
fantasticall) -shaped tongues of led flame, 164,000 miles long 
or more, which aie said to consist chiefly of hydrogen, all of 
course emanating fiom the Sun Above the region of incan- 
descent hydrogen there appears to be an enoimous envelope 
of the same gas in a compaiatively cool state 

If, as ^se ha\e assumed, our Earth’s ciust was compounded 
<luring hei jouiney thiough the seveial eaily forming orbits, 
we may leasonably assume that as all those orbits must be 
full of matter to pioduce such enoimous masses as those con- 
stituting our various locks, no light from stars or planets 
could then have leached Eaith, and CMiIently the decomposi- 
tion ot those locks in the minoi planets in these 01 bits be- 
tween us and the Sun cannot otheiwise than affect his rays 
And w'hcn we bear in mind that all these operations take place 
outside oui atmosphere the hy<lrogen tongues of led flame seen 
during an ecdipse of the Sim should in no wise surprise us — 
the c'hromosphere, or enoimous envelope, “ m a compaiatively 
cool state ” being, we conceive, the Sun’s atmosphere — / c , < on- 
centrate^l electiicity, wdudi the daikncss of the Moon lenders 
visible timing an eclipse 

To pass from the eclipse ot the Sun to the consideration 
ot his ('onstitution, we must not lose sight of the fatt that 
he not only governs all the movements of the Solar System 
but actually supplies all the elements for the formation of the 
several planets, not from himself, but by the decomposition 
of the used-up materials in much the same way as we under- 
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btancl Nature” to be the giancl restorer Also the Sun is 
750 times as massi\e as all the planets combined, and contains 
much the greater part of the materials composing the Solar 
System 

It IS \evy certain that there is a most intimate connexion 
between the Sun and Earth, and also that electricity is con- 
cerned in the matter in some way or other, as the following 
from Chambers^ Astronomy,” 1912, pro\es — 

“In September 1S59 two English observers, in different 
“ places, were noting Sun-spots fiom which two patches of 
“bright light burst forth at ii 18 am Simultaneously there 
“ occurred a gieat disturbance of the magnetic instruments at 
“ Kew Obseivatory, followed, sixteen hours latei, by a violent 
“magnetic storm, during w’hich telegraphs were interrupted 
“ and auroia appeared This incident does not stand alone, 
for on seveial moie lecent occasions large Sun-spots and 
marked distuibance of instruments recording terrestiial mag- 
“ netism have been noticed as contemporaneous e\ ents ” 

Our atmosphere retains only a certain amount of caibonic 
^acid, whatever may be the quantity discharged into it It is 
not improbable, then, that a similar condition may obtain vMth 
the Sun’s atmosphere, the suiplus quantity of the gases of 
metals, &c , being lejected to the several oibits wheie they are 
required ; and if this be the case, it is possible that the Sun’s 
“ rays ” (the electricity we are constantly receiving) should be 
charged with the several metals demonstiated by the prism, 
which metals do not actually foim part of our luminary 

Platinum, the most dense of oui metals, we must consider 
to be the lightest of those metals, the gases of which aie at 
Eaith’s centie (the gases of oui oiigmal comet), and whatever 
may be their density oi tlensities they can be as nothing com- 
pared to the <lensities of those constituting the Sun, sine e as 
that body governs the action and formation of the planets he 
must be of a vastly greater density than they are — in fact, 
propoitional to the power he possesses 

Dining hot sultry weather there is seen over roads and 
other <liy eaith a wavy appeaiance vulgarly ascribed to heat, 
and a similar undulation suiiounds bars of iron at a white 
heat and is very conspicuous in a wind fuinace, when only 
charcoal and coke are burned If, then, man can produce 
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such an effect, it can in no \vay excite suipiise if actual waxes 
should be seen floating oxei the Sun’s disc, since there the 
electrical atmospheie must be in a highly dense state No 
doubt the protuberances are accumulations of this incompre- 
hensible and all-peivadmg agent, whilst nothing but such 
masses of electricity could give the amount of light x\e leceixe 
from the Sun, the more especially as xxe face only a portion 
of his disc at a time 

Light, xxe aie told, travels at the rate of 186,000 miles in 
a second, the reflections from one of Jupitei’s moons, xxlien 
that planet is farthest from or nearest to us, being the grounil- 
woik of the calculation, and on the diffeience of time it takes 
to leach us, it is assumed that the light fiom some of the 
fixed stars must take so many thousand or more yeais to come 
to Eaith But assuming space to be a void, 01 daikness, the 
light becomes evident only when the rays from a luminaix 
impinge on our atmosphere The space, however, of the Sun^s 
outei atmosphere or of the Solar System is the \ery opposite 
to a void, and exudently the amount of obstruction to the 
travelling of reflected light in it must be propoitional to dis- 
tance We knoxv how long a spark takes to encircle Earth 
through a copper xxire, but xx^e know not what xxould be the 
time were there no obstructions, whilst in transmitted and le- 
flected light there may be a vast difference 

Planets can readily be distinguished fiom fixed stais, theie 
being in the fixed stars, to the naked eye, a “ twinkling ” xx Inch 
most of the planets haxe not, and xxhich twinkling, flickering, 
or flashing is not very dissimilai fioin the appearances that 
attend a total eclipse of the Sun Shortly aftei sunset the 
planets make then appearance, and shine xvith considerable 
brilliancy in fact, to their full splendoui — for some time be- 
fore stars of even the first magnitude can be seen at all, whilst 
moonlight, more especially if the moon be at the full, dims 
the stars to even the extent of rendering them invisible, but 
apparently it adds to the brilliancy of the planets 

These are all astronomical facts, to the solution of which 
it would be futile to look to astionomy, but if the belt in 
which the planets revolve aiound the Sun be in a higher elec - 
trical state than other paits of space, such a condition might 
considerably influence the reflected light from the planets , and 
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vfe are told that Mercury is \\hite, corresponding to the “white 
heat” of the smith’s foige, that Venus is the most brilliant 
or dazzling, twinkling persistently, and such being the case she 
should make her appearance before Mars or Jupiter after sun- 
down, whilst the fact that leflected moonlight renders the 
transmitted light from the stars dim and e\en invisible should 
make us cautious how we accept the rate of travelling of the 
light from one of Jupitei’s satellites, data for the speed of 
that from the fixed stars, e\en were all other conditions the 
same 

Light, like Creation, as already stated, may be, and pro- 
bably IS, one of those facts to the cause of wdiich man will 
ever be a stranger — at all e\ ents in so far as regards the manner 
of acting of that cause Yet we are unconditionally assured 
by the astronomer, in reference to like mysteries, “ that the 
“ force of gravity at the Sun’s surface is 279, not 28, the force 
“of gravity at the Eaith’s surface” “That by this force all 
“the planets would fall into him were it not counterbalanced 
“by his centrifugal” Then we are told of the poles of the 
ecliptic that “ the north pole of the heavens moves so as to 
“ describe a circle lound the pole of the ecliptic in 25,868 
“ years,” by which time possibly Earth will have completed the 
greater part of her “ spiral ” of approach to the Sun, the 
motion, m all probability, that has led to these gigantic calcu- 
lations 

In reference toi this last great astronomical fact, it is said 
by the author of “ More Worlds Than One ” that “ by com- 
“ paring the places of eighty fixed stars as determined by 
“ Roemer in 1706, with their places as observed by Lacelle in 
“ 1750, and by himself in 1756, he found that the greater 
“ number of them had a proper motion — that is, a motion that 
“ a »uld not be explained by any cause connected with the 
“ motion of our Earth in its oibit 01 upon its axis In order 
“ to explain this motion, he suggested that it might anse from 
“ a progressive motion of the Sun to one quarter of the heavens, 
“ in consequence of which the stars, to which he was approach- 
“ ing, would appear to recede from each other, while those in 
“ the opposite region, from which he was moving, would ap- 
“ pear to approac h one another ” So that the planets would 
not only revolve in a circular orbit around the Sun, but, as he 


travelled, they would also be carried along by him at the enor- 
mous speed of 2,000,000 miles daily Hence the actual paths 
which they uould describe in the heavens would consist of 
those two motions, and would possibly be a spiral, as stated 
by Sir J Herschel m 1866 

But though the planets would not then travel over the same 
orbit a second time, but would move through a different part 
of space at everj annual revolution, it would not prevent each 
oibit impressing its own characteristics and influences on the 
planet which happened to be within that orbit The Sun's 
electrical atmosphere would accompany him, and the v ital 
factor 111 each orbit is the amount of electricity it contains, 
which amount depends on its distance from the Sun 

Whether the Solar System does or does not revolve around 
some larger but as yet unseen orb in no way affects our ideas 
of the approach of the planets to the Sun, but as Earth’s orbit 
IS a factor m this revolution of Suns we have been induced 
to make reference to the subject 

Another idea which occurs to us is that the Sun, in Ins 
lapid journey, is passing into a more electrical part of space, 
which may explain why Earth’s atmosphere is much more 
electrical than it was in previous centuries, rendering possible 
the use of electricity for heating, lighting, cooking, traffic on 
land and sea and in the air, wireless telegraphy, &c, &c 

The present mean distance of Earth from the Sun is stated 
to be about 92,890,000 miles 

On one jioint, however, there tan be no difference ot 
opinion, that great as may be the light we derive from the Sun 
tlirough our atmosphere, the ‘ rays" producing it must be as 
nothing to those on the surface of the Sun, where obviously 
they would not be in any wav refracted But our Moon is a 
body 2,000 miles in diameter, and although at the distance 
from us of 240,000 miles, by her “silvery light’’ when at the 
full, even in these latitudes, ordinary type can readily be made 
out under certain conditions of the atmosphere 

The Moon being a round body naturally sends back the 
Sun’s rays at various angles to those of the Sun’s outer circum- 
ference, which outer ciicumference must be in every respect 
identical to the other parts of his surface, through which 
Herschel saw the inner layer he improperly termed the Sun’s 


atmosphere May not, then, these flashes of light be refer- 
able to the leflected rays from the Moon mingling, as it were, 
with those from the Sun The reflected rays from the Moon 
must obviously go somewhere and should count for something, 
and if in this conclusion w^e should be right, this corona must 
be of comparative!} lecent date, and as we approach the Sun 
should increase in biightness if not decrease in width 
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EARTH IN HER PRESENT ORBIT. 

CHAPTER Xin 

Physical qucbtionb — Earthquakes and storms — The coup-devcnt — Cross- 
seab-^0\>gen and nitrogen — Nitric acid — The combustion of coal and 
ts effects — The Electrical Balance, illustrated and described — Sap 
rises m March — Falls of round snow, bills md lumps of snow — Insects, 
hoi\ produced 

There are few subjects that have been more speculated on 
than earthquakes, and the theories ha\e been almost as various 
and numerous as the speculators, but in our present total 
Ignorance of the relatue electrical condition of the earth and 
of the atmosphere all that can be said in leference to them 
is that in tiopical or temperate regions they are always pre- 
ceded by a highly oppressive negative atmosphere, when the 
earth must be correspondingly positive — i q , electrical , that 
they are accompanied by a noise lesembling that of thunder 
following a flash of lightning, and the flash at the cannon's 
mouthy they axe most common within the Tropics, where, we 
suspect, the earth is relatively constantly positive to the atmo- 
sphere^ v\hilst, if historv is to be trusted, the first of later 
earthquakes was in 1612, and they began to decline in 1800 
When was the zodiacal light first noticed? And was there 
ever an earthquake in a Tertiary formation, more especially in 
that of the Post Pliocene, which inteiposes such a mass of 
comparatn ely light matter to the influence of the sky? 

Connected with earthquakes are hurricanes and storms, all 
which we conceive are produced by the same cause, modified 
by circumstances 

We have long been of opinion that waves are not the 
result of the wind, but that both originally proceed from the 
same cause, and m reference to the earthquake at St Thomas 
on November 18, 1867, it is said that ‘ about eight or ten 
minutes after the heavy shock an immense sea wave or roller 
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(about 30 feet high) was observed lushing in fiom the south 
^Mirecth towaids the ship Pro\ identialh , before the loller 
leached the ba'Vj i/ie water in shore receded, causing the ship 
to swing, so that she presented hei quartei to the wave ’’ 
'rhis uave was pioduted dining a dead lalm, and the receding 
waters in shoie cleailv show that it was caused by a lifting 
influence elsewheie 

'J hese “lolleis"’ appaientlv alwajs attend eaithquakes, and 
are proiiortional to them 

It is known that oil thiovvn overboard during a storm \m11 
<linet the wateis aiound a ship and prexent her foundering, 
also that “atmospheric pressure” alvvajs decieases befoie a 
storm, whilst theie are such things as watei spouts of vxatei 
drawn up by clouds. 

Heavy lain, which is veiv electrical, also materially keeps 
down high waves 

It IS said that the ^^oup-de-vuit^^ at Mauritius is mvaii- 
ably preceded by a small cloud in the offing, to which other 
clouds fly from all directions, and we need scarcely remark 
that during stormy vveathei showers are invariably preceded by 
and accompanied with violent gusts of wind Formerly, 
with plenty of sea lOom, there was no difficulty in riding out 
a gale b} putting the ship to the wind, not so now, cioss- 
seas prevail, instead of the lound waves with which seamen 
were familiar till the middle of the 19th ( entiu} Old sea 
captains have affirmed that cross-seas were fiist noticed about 

1845 

An IS composed ot ’four nitrogen to one o\>gen, but 
nitrogen, to form nitric acid, combines with oxygen in the 
proportion of one to five The acidifying action of carbon 
in the soil affords, then, a leadv means for disposing of the 
free ovygen that must through vegetable influence attend the 
increasing combustion of coal , and if by < ausmg an increase 
in nitrogenous matter it prevents an inciease in dci^ay or 
should produce a deciease, we can readily comprehend that 
increase in combustion need not cause a corresponding in- 
crease in the amount ot rain, but that it must inevitably cause 
a decrease m the atmosphere, since the amount of carburetted 
hydrogen of both natural (“burning’’) springs and of decay 
must be on the decrease and will not keep pace with the in- 
< leasing quantit) ot nitiogen evolved, which nitrogen must 
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remain in the surrounding regions, or fly to distant oibits, to 
be again formed into air — a conclusion that equally applies 
to the gasiform \apoui of evaporation 

This conclusion respecting nitrogen we foimed many yeais 
ago^ but while repeating it, in a paper we were then writing 
for publication, our eye caught the flicker of flame over the 
fire, and in that flickei saw the escape of a large quantity of 
carbuietted hydrogen Here, then, was a great source of 
supply, and bv repeated experiments we became convinced 
that the gas e\ohed from burning coal combines wnth oxygen 
of the air only at a certain tempeiature, belo^v which tempeia- 
ture, as on lighting a fire, or putting fresh coals on it, even 
when in M\id combustion, nearly all the light gas escapes un- 
consumed This gas, then, is not wasted^ as it is said b\ 
science, but, on the contrary, its escape may materially pro- 
long the existence of the animal kingdom by preventing the 
more rapid decrease of the atmosphere, and the fog of large 
towns, attributed to the generation of smoke, is nothing more 
than a penalty foi oui setting at defiance the law^s of health 
by substituting a wilderness of brick and mortar for surround- 
ings of \egetation, the legenerator of the atmosphere 

Before the 19th century little use was made of coal, an<l 
Cavendish, in 1781, could not more than detect nitric acid in 
the lain of even thunderstorms, but since 1851 it has been 
collected in large quantities, so large, in fact, that an annual 
fall of 68 lbs per acre was estimated in 1863, but this, wt 
think, foi that peiiod must ha’se been m excess 

The oxygen of oui atmospheie is being, then, progressuelv 
converted into nitric acid, which acid, being highly soluble, 
must combine with some bases as salt These salts may bt, 
and no doubt are, decomposed to the production of nitro- 
genous food^ but the addition of caibon to the soil is con 
stantly on the increase, thereby increasing the acidifying 
principle, and about 1848 anothei decomposing influence be- 
came appnient, ozone, an electncal state of oxygen much akin 
to the vapour of nitric acid, as we demonstrated to a meteoro- 
logist by putting the test papei ovei the mouth of a bottle of 
that acid 

There are certain facts that iiresisibly force themselves on 
oui notue, and one of these is the geneiation of caibonic acul 
by combustion, of which gas there is formed from coal alone 
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on the atomic theorj- no less a quantity than 740 million tons 
to every 200 million tons of coal consumed 

By a return from the Home Office it appears that the 
annual United Kingdom’s output of coal in 1859 was 62 mil- 
lion tons, and in 1913 was 287,411,869 tons In connevion 
With this enormous output and consumption of coal there is 
annually exported from the Tropics thousands of tons of 
caibon in the form of sugar, rice, cotton, tobacco, spices, &c , 
without apparentlj decreasing the quantity of carbon in those 
regions Where, then, goes the carbonic gas, and whence is 
obtained the carbon which keeps up the supply for the growth 
of the tropical products ? 

Science easily disposes of the difficulty so far as regards 
the gas by “diffusion,” but allowing the existence of a law 
antagonistic to gravitation there assuredly should be a greater 
amount of diffusion in the neighbourhood of our centres of 
production than at the Poles, but such is not the case Mav 
• not, then, the caibonic acid of mvkI combustion ha%e a suffi- 
ciently ascending influence to reach the higher regions, and, 
by centrifugal, be < ained to the Tropics, where it returns to 
the eaith in combination with lain, 01, possibly, by its own 
specifac gravity in combination with dew? It is, at all events, 
a (luestion easy of solution, and the an o\ei the ocean, it is 
said, contains mote carbonic acid than does that o\er the 
earth 

The next fact is the amazing development of the human 
miiKl within the last hundred years in the wheai-feedmg por- 
tions of the human lace 

\Vh> geology, cliemisti}, and a host of othei distinguishing 
featuies of the present age, but more especially electricity 
were not dreamed of befoie the combustion of coal and con- 
seciuent geneiation of sulphurous and nitiic acid we must leave 
for others to speculate on, but that the human mind has de- 
X eloped in a ratio not much at variance with the combustion 
of coal IS, we think, beyond all (luestion, it being at least con- 
clusively evident that the all-pen ading mental blight of not 
moie than a hundred yeais ago has decreased in propoition to 
that combustion, and till within a fex\ yeais, in the absence 
of all othei evidence, we have assigned to the same influence 
the blight in the vegetable kingdom which has increased with 
the decrease of the mental blight 
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Whether that may or may not be the case, it seems certain 
that a complete revolution is taking place in oiii atmosphere 
and earth as shown by the results of our Electrical Balance, 
which we invented in 1845 and winch we registered till 1880 
There is no evidence of the relative electrical state of tlv’ 
earth and air before 1845 The pre\ ailing opinion then was 
that the earth was the grand empoiium of electiicity, and as 
we differed from this idea we determined to put the question 
to the test of expeiiment It occuired to us that as evaf ora- 
tion was solely an electrical phenomenon^ we should arri\e at the 

truth by putting the same amount of water into each of two 

vessels suspended from a beam, the one being in connexion 
with the earth and the other insulated from it By carefully 
weighing the \essels each day at 9 a m and 10 p m w’e should 
find out whether the earth or the air possessed the most elec- 
tricity by the amount of evaporation which had taken place 
in the insulated or in the non-insulated vessel 

The sketch (big 13) on the next page illustrates this appa- 
ratus in a safe wdiich had stout gauze sides and cloois 

We give the leturns of two yeais only, 1846 and 1849 ”* 

X) a — InsuHted 2 ? h — Non inbul ited 

In 1846 grains 1,983 giains 

In 1849 grams 3,915 grams 

sho-wing that in 1846 theie was a gieat excess of e^apolat^on 
from Da, proving that there was much moie electiicitv in the 
air m that year than in the earth 

In 1849 the excess of evaporation was clearly tioin the 
ground, showing there was more electricity there than in the 
air In 1846 the potato disease prevailed, and in 1849 the 
cholera. This apparatus was in use in 1880, but during the 
ten years previous to that date all excess of c\ai)oiation was 
from the insulated vessel, and that to a large amount, with the 
exception of one year 

If such an apparatus weie set up in all oui Colonies as well 
as in every towm in England it might lead to many <hsco\eiies 
being made as to the causes of diseases, &c , in both the >ege- 
table and animal kingdoms 

The safe was in a sheltered place protected from the wind 
and sun* 

In connexion with our Electrical BalaiK e an inteiesting 
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question occurs to us— 2 e , Why is Eaith’s North Pole mag- 
netic ? 

Whethei an electric curient be made to revolve round a bar 
of non, or the bar re\ol\es in an electiic atmosphere, the effect 
IS the same — the bar is thrown into the magnetic state, as we 
ha\e ahead} remarked 

Eaith is hottest at the centre, and, therefore, that part must 



Fig 13 

Electricn,! B iKnce 

« — Silken thre ids buspending ^nd msul \tmg vessel D a 
b — Fine copper wire suspending ^essel Db 
c — Stout copper wire connecting b with the earth 
Z>— Two copper xessels 7i inches in dumeter, holding a quart of 
water each 

B — Small weight dishes for the restontion of balance frona difference 
of evaporation m insulated (<?) ^essel and non-insulated (b) 
vessel 

2 ? — Weights representing the total e\ iporation of water from both 
vessels 


be m the extieme negative condition, and we know the atmo- 
spheie IS cold or electiic in piupoition to distance from Earth 
Our Electrical Balance indicated prett} clearly that that part 
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of the atmosphere in which we move is now (1880) sometimes 
positive and sometimes negative as compared to the Eaith 

This part of the atmosphere may then be considered the 
central or neutral point of electrical condition As Earth re- 
volves in a highly electric medium in her orbit, she must neces- 
sarily have one of hci poles thrown tnio the magnetic state 

So did we reason m 1847, and to the present time (1880) 
have seen no evidence suggestive of error But aie we justified 
in comparing a planet, which is supposed to have a highly- 
heated interior wuth an outer crust, to a bar of iron, which, on 
being sunounded by an electric atmosphere, has both ends 01 
poles powerfully influenced? whilst to the best of our know- 
ledge Earth’s south pole is not m any way magnetic As, how - 
ever, a bar of non suspended honzontally m the atmosphere 
bec'omes a magnet, theie can be no reason why the supposed 
magnetic influence on the needles should not be referable solely 
to the electricity of the atmosphere and not proceed from the 
earth 

About the peiiod of the fall of the leaf in these latitudes 
rejitiles retiie into holes or bury themselves in mud and remain 
doimant until the spring, when they emerge 

Also, wdien the northern hemisphere is turning towards the 
Sun, in March, the sap rises ^ but in September, when the 
days are of the same length, it ceases to rise, but why we know 
not The fact that the northern hemispheie then turns tiom 
the Sun is no solution to the difficulty so far as we know at 
present Theie is, howevei, a fact that has some bearing on 
the question 

If a joint of meat on a spit turned by a jack turn towauls 
the file, It will cook at a late proportional to the “ ladiation,” 
the browning of the meat, as we ha\e already observed, being 
evidence, by the conversion of the oxygen and hydiogen into 
vapoui, of a high electiical state, but no such effect takes place 
if the joint is turned from the fire, although at the same dis- 
tance from it Theie does not appear to be any diffeience if 
the joint dangle in front of the fire, whether it turn fiom the 
left to the right, or from the right to the left— that is, from 
East to West, or West to East 

At 2 pm on May 22, 1867, there fell with ram at Favvley, 
near Southampton, round snow, which descended in nearly a 
perpendicular direction and apparently as fast as the diops of 
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rain^ and in the VMiitei ot 1879-80 there weie several tails of 
round snow but without ram In January 1881 there was also 
some lound snow^ 

At the period of the creation of the butterfly, silkworm, &c , 
as w^e ha\e premised, the eaith was positive and the air nega- 
tive-conditions the opposite to those that now prevail in tem- 
perate latitudes In the early days ot May 1869 the sky was 
obscured by a thick fog, commonly known as blight, and to- 
wards the middle of the month we observed on oui apple trees 
webs full of very small caterpillars, which continued to in- 
crease in size until they attained the length of about half-an- 
inch, when on the web bursting they dispeised ovei the tiees 
The (]uestion, then, naturally arises, as these insects are seen 
only at periods of great blight, what is the cause of then pro- 
duction, and on wliat do they increase in size if not in numbers 
while enclosed in the webs? Some of the tops of the bianches 
ot oui turnip seed plants w^eie likewise covered wnth insects, 
which appaiently lemained in clusters and did not disperse in 
search of food, and unquestionably did not teed on the plant 

In 1857, at St Brieux, in Cotes du Noid, Biittany, a thorn 
hedge about a quarter of a mile long was stopped ot every 
leaf, and when all the leaves w^eie gone the small black cater- 
pillars ciossing the load actually concealed it from view 
Turnips likewise aie “ eaten up by the fly,” and the potato 
disease of 1845-6 was attended with its aphis \estaloi, tor all 
w^hich insects we can trace no othei origin than blight ” 
They come, and go, we know not how 01 where That both 
Ciosse and Weekes piuduced insects thiough the agency of 
electricity — the punciple ot life — ^is uiKjuestionable, it being 
also a well-established fact that pigs, leaied in starvation, when 
supplied with a geneious diet, aftei a while become covered 
with lice, which also unaccountably disappeai aftei a time 

To the last highly-inteiesting fact we w^ere a sti anger until 
our removal to France, although w^e had kept pigs befoie going 
theie Having bought a long-legged pig that was little else 
than skin and bone, in a shoit time he acquired flesh — in fact, 
did ciedit to our keeping, and one moining, seeing that he 
was coveied wnth lice, or insects veiy much akin to lice, we 
made arrangements for an ablution with hot water and soap, 
but having directe<l the attention of a Breton woman to them, 
we were told that it was of no consequence wdiiatever, it being 
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only his low condition that was coming out, “ Ce nest que la 
misere qui lui soit,” and that they would soon disapiDear, and 
notwithstanding oui watching they most unaccountabh disap- 
peaied Whether these insects w^ere fiist pioduced m some 
concealed part of the body, as undei the legs w^e are unable 
to say, but on the first sight of them they were full-giown and 
most actue 

We also kept fowls, and theie not being accommodation in 
the fowl-house for the setting hens, at about 2 feet fiom the 
gaiden fence fionting the SW, a wall was nin up of bricks 
and mortar wuth division walls f 01 nests , but the moi tar having 
been expended, to complete the number desired, two were made 
of loose bncks — that is, without mortar — the whole being 
coiered with a sheet of zinc as a roof This airangement 
answered admiiably foi the spring, but as the Sun gained 
powei and the fowl diit increased, some very small led insects 
were detected, and as they increased in numbei, although legu- 
larly destroyed, the source of supply was sought for, and on 
placing pieces of cambiic between the roof and the bucks the 
pieces on the loose bricks became actually cocerecl with the 
\eimin, the joints between the bricks being full of them ^Ve 
ha\e no doubt but that under similar conditions they may be 
reproduced, although it may be necessary now to go further 
south to obtain satisfactory results At the period {186'^) 
humble-bees were still very numerous, but now (1915) they aie 
verging on extinction 

It may be lemarked that the destniction of the hawthorn 
hedge by cateipillais at St Bneux is a fact we have ne\er 
noticed eithei before 01 since, and all blights are perio<lical 
Whence the aphis \estator of the potato, and wdiy it disap- 
peared, no one can tell 
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EARTH IN HER PRESENT ORBIT. 

CHAPTER XIV 

Ch'^racter of the Permian formition explained by Kepler’s “senes of 
numbeis ” — Tables of planets, 18521 and 1911, and remarks thereon — 
Changes m our climate and in the electrical state of the soil and air 
in northern latitudes affect reptiles, ansects, and agriculture — Com- 
bu'jtion of coal — txplination of No\ ember shooting stars — The in 
crease of o^ercast — Mankind a moti\e power in the Solar System — 
Summary of the purpose of the se\eral orbits — Disappearance of man- 
kind and ill life from Earth — The purpose of it all? — Electricity 
God’s all-per\ ading agent in the eaolution and decay of planets 

We are again induced to le^elL to the Permian foimation, of 
which it IS said “This fomation, imludmg its underlying 
“ red conglomerates, sandstones, and marls, is impoitant as 
“immediately o\erlMng the Caibomfeious ” 

We aie told also by the geologist of theie having been a 
disturbance in the coal-bed foimation, and by astronomy of 
a change of inclination to the Sun, the planet in Saturn’s oibit 
revolving at an angle of 26^, whilst Jupitei has an inclination 
of 3^^ only 

As in the Peimian, which took place in Saturn’s orbit, there 
aie conglomerates and a kind of admixture of the materials 
of the coal-bed peiiod and of the next following formation, 
we are induced to diaw attention to an astionomical fact that 
has presented itself and which seems to suggest a leason for 
the mixed chaiacter of the Penman formation we mean the 
senes of numbers lep resenting what are termed the fixed orbits 
That is, if half the distance of each planet from the Sun be 
placed on each side of the lespective orbits, the frst half of 
the following 01 bit extends far into the second half of the 
orbit preceding it 

These numbers do not appear to ha\e been utilised, and 
we do not piofess to understand on what facts or principles 
they are based, but they are the disco\ery of the illustuous 
Kepler, as stated 111 “Vestiges,” &c 
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The numbeis are multiples of the figures appei taming to 


the setond planet Venus, 

thus — 

- 



0, 3, 6, 12, 

245 

48, 96, 

192, 

384. 

to which 4 IS added — 





4, 7, 10, 16, 

28, 

52, 100, 

196, 

388 


Bv way of putting them to the test of inquiry we sought for 
a number by which they might all be multiplied, and as 9 was 
quite within reasonable bounds of agreement with the measured 
distances given in a table of the time by Herschel, and gave 
the exact number for Mars, we had no hesitation m adopting 
It The distances then in millions of miles will stand thus — 

Mercury Venus Earth Mars Asteroids Jupiter 

3^ ^3 90 144 252 468 

Saturn Uianus Neptune 

900 1,764 3,492 

In the abo\e figuies we have what may be considered to repre- 
sent the supposed pennanent orbits, 01, mathematically, de- 
duced distances of the seveial planets from the Sun, and as 
the measuied distance of Earth is 92 millions of miles, or a 
difference of two millions, and there is a greater disparity for 
several of the distant orbits, it may be assumed that, to the 
present time, the cause of disagieement has lemained uninter- 
preted If, then, we equally divide these numbeis and place 
one-half on each side of the oibit there will be — 


Meicuiy 

27 m m 

Venus 

27 mm 

Eaith 

54 

18 18 

jj 

311-31] 

?5 J’ 

45 45 

77 77 



13! 

73 73 

i 7 i 

57 77 

Mars 

108 m m 

Asteioids 

216 m m 

Jupitei 

432 m m 

*]2 72 


126 126 

97 77 

234 234 

77 77 

27 




108 

’7 77 

Saturn 

864 m m 

Uranus 

1,728 m m 

Neptune 

3,436 m m 

450 450 

JJ 

882 882 

882 „ 

1,746 1,746 „ „ 

216 

>9 >} 

432 

j’ 71 




Comet 01 new planet 
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The hguies between the planets show m millions of miles 
the spaces which separate them from each other, and these 
are obtained by subtiacting the distances respectively from that 
following thus, the distance of Mercury from Venus is 27 
millions of miles, and that of Venus from Earth is also 27 
million miles , but the next space, that between Earth and Mars, 
IS 54 millions of miles, 01 double, so that, omitting the Asteioid 
orbit, that for the next planet is 216 million miles, and, neces- 
sarily, between Neptune and the comet becoming a planet, or 
gathering round itself the dust and other materials of its 
“ atmosphere,” the space should be 3,436 millions of miles 

The most important point of this inquiry undoubtedly is 
the periods of the planets^ approach to the Sun, and as there 
are such enormous differences in the inter\ening spaces the 
rate of approach or measured distances, must coiiespond to 
these differences 

Astronomy divides the Solai System into minor and major 
planets — the minoi being those between us and the Sun, the 
major those on the opposite side, or further removed than 
Earth from our luminary, a designation, we presume, which is 
referable to the size of the orbits, and which oibits, as already 
observed, have been considered as being fixed or permanent. 

There being some diffeience of opinion amongst astronomers 
as to the possibility of determining our exact distance fiom the 
Sun, we cannot do better in the furthei consideration of this 
important question than confine ourselves to the line of numbers 
already referred to, and it is unquestionably a most singular 
fact that whilst in the forming orbits of the outer planets the 
spaces between them double with distance, in the de-grading 
orbits the spaces should be the same Between Venus and 
Earth the distance is 27 millions of miles, the same as that 
between Venus and Mercury, whilst between us and Mars the 
space IS 54 millions, as if to allow room for the performance 
of certain operations Between Uranus and Neptune the space 
IS no less than 1,728 mm, that between Uranus and Saturn 
being half that space — the distance of these three planets from 
the Sun being respectively Saturn, 887,098,000 miles, Uranus, 
1,784,732,000 miles, and Neptune, 2,810,538,000 miles 

The discovery of Uranus it is possible should be due to 
William HerscheVs telescope, but Neptune announced his 
coming by what astronomy designates as perturbation What- 
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ever may be the intended interpretation of that \\ord, the per- 
turbation of Uranus must have been referable to a push 
onwards by Neptune, whose appioach to the Sun must be 
t\Mce that of the approach of Uranus, otherwise the relative 
distances of the planets from the Sun could not be maintained, 
and the measured distance is said not to accord with that of 
the Bude Law 

Assuming that the planets approach the Sun to ultimate 
destruction, it is eiident that as one planet disappears another 
will enter on the stage, and it must be equally conclusive that 
when the planet m this orbit begins to decay another will com- 
mence forming 

In the two tables on the opposite page the planets’ mea- 
surements, as gnen in 1852 and in 1911, aie compaied 

It will be noticed that there are lery many great differences 
in the measuiements of the planets in these tw^o tables, and if 
we accepted these figures as correct it would seem that all the 
planets had approached nearer to the Sun and had also de- 
creased in diametei, whilst Mais’ angle of inclination has 
decreased 

But piesent-day astronomers assert that all these differences 
are due not to any change in the planets’ size or orbits, but 
that they aie leferable to the fact that it was not till recent 
years that astionpmers w§a*e able to get more accurate measure- 
ments by observations on tiansits of Venus, the new Asteroid 
Eros, and by other means with the aid of moie accuiate instru- 
ments than the ciude and unreliable ones the astronomers ot 
a centuiy or so ago possessed 

But though the planets may ha\e revolved for thousands of 
years in their present orbits, it does not follow^ that they will 
always remain in those orbits A few thousands of years are 
nothing in the life of a planet whose peiiods are reckoned by 
millions of years ^ and we feel suie that in accordance with the 
universal law of change, the planets will approach the Sun, and 
in due time each one will undergo decomposition, and finally 
combustion in or near the Sun. 

The idea of the creation of the planets in the outermost 
orbits of our Solar System, where alone the tremendous heat 
exists which is necessary to fuse their locks, is the onl} theory 
which has been advanced to explain why and how those locks 
were formed Geologists assert that they were formed under 


TABLE OF PLANETS, 1852 
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tremendous heat, but no one else has so far explained where 
the heat came from 

This theory, too, explains why the intenor of Earth is still 
so very hot, and also why the e\olution of life was piogressive 
from the lowest forms to the highest Why? Because as 
Earth advanced neaier to the Sun she entered moie electrical 
orbits, and we have shown that life is due to electricity, con- 
sequently, the tvpes of life e\ol\ed lose in piopoition to the 
increased supply of electricity But though Earth may not 
ha\e advanced nearei to the Sun during the last loo \eais, 
It is evident that a great change has taken place in hei 
climate 

As we ha\e said, the seveial orbits have conditions suited 
to the puiposes they have to fulfil, but when Eaith emerged 
from the glacial oibit the air temperature at the then distance 
from the Sun was piobably ^ery considerably highei than it is 
now, and within \ery recent times the variation has been to- 
wards an augmentation of cold, as shown bv the inquiries of 
M Venety on the vaiiation of temperature of the Swnss Alps, 
but if (ompaied with still moie ancient epochs the evidence 
is m fa\our of a rise of temperature 

M Venety established the first of these positions by a lefei- 
ence to both historical monuments and documents, which pro\e 
that some of the Alpine passes, now scarcely practicable, were 
then the ordinary lines of communicatiop Also, in the aichnes 
of tlie communes le Bognes, M Rna/ lound a record of a 
“ legal piocess betw^een the commune and the commune of 
Liddes, lelatne to the possession of a foiest then on the 
“ territory of Bognes, whic h has since disappeared and been 
'' replaced bv a glaciei, now entiiely cutting off the tommiini- 
“ cation ” 

The same conditions that produce an inciease of cold should 
also now pioduce an inciease of “ piessuie m the atmosphere/' 
although the atmosphere may be on the deciease What, then, 
IS the aveiage of the baiometei foi the last ten yeais t ompaied 
with a similai period of about 1800 and what the diffeiencc 
in the Mbiation of the pendulum at the North and at the 
Equatoi ? 

We should not omit noticing also that whilst the point of 
perpetual fiost in the an is getting lower, and the warm nights 
and warm lains aie ileiiaiting ‘ the mean annual temperature 
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“ at Greenwich continues to inciease in precisely the same ratio 
“as before” — that is, the mean annual tempeiature of — 

The 29 years ending 1799 47 7° 

» 30 !’ » 1829 „ 48 4° 

>. 30 .. » 1859 „ 49° 

7. *46 „ „ 1905 „ 49 5° 

# 

In 1909 the mean annual temperature was 50° 

The mean temperature of the year 1914 was 50 8°, or 13° 
above the average of the seventy years 1841-1910, as stated by 
the Astronomer Royal in his Meteorological observations 
(“Daily Graphic,” June 7, 1915) 

When the question shall be tested by our Electrical Balance 
it will be found that the soil has lost that electrical and eva- 
porating influence wdiich it possessed in 1845, 
cause, no doubt, of the gieat falling off in the produce of the 
land within the last se^enty yeais in these latitudes It is pos 
sible, then, that at the peiiod referied to the excess of e\a- 
poration w^as in the soil, and that the freezing of the “ hard 
winters” of those days should ha\e been still in the soil as it 
must ha\e been in the glacial epoch, and, if so, although 
Earth is enteiing a coldei or more electrical medium, the 
glaciers may now be gning contiaiw eMdence from the nega- 
tne 01 waim state of the eaith — a i evolution, in fact, that 79 
extermmatmg the icpiile class in manv parts of England, anti 
sending the vine to the South, whilst apricots, too, are slowl) 
but surely disappeaiing fiom Cential Europe Our friend the 
humble bee, as already leferied to, has almost disappeaied, as 
well as man} of the painted butterflies, and grasshoppers have 
not been seen foi >eais The eaith, in fact, is no longer suffi- 
ciently electrical to incubate the eggs During the last few 
years, also, a mvsteiious sickness has attacked 0111 hives of 
bees 

As legaids leptiles, Lhey aie meiely the link between the 
animal and vegetable kingdoms, but partaking moie of the 
latter than of the formei As we ha\e alieadv said, they do 
not bieathe, and then lespnation, which undei watei is not 
attended by the e\oluti<)ii of any gas, whate^er it may be, is 
merely thiough the skin The}- aie in a dormant state during 
the peiiod of tiees being without lea^es, they mostly are pro- 
duced fiom seed 01 spawn, and from the period of then 
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decay or passing Q.\\a.y in the South of England and Noith of 
France, grapes and other soft fruits, &c , gradually deteiiorated, 
and are fast following the reptiles, notwithstanding man’s foster- 
ing, while ague and othei diseases had almost disappeaied by 
1869 

The Sun, having rotation, must be like Eaith, an oblate 
spheroid, and A\here is the gieatest amount of mattei onust be 
the highest electrical atmosphere, the bounds of which the 
planets, in their wanderings, ne\er depass Allowing, then, the 
follownng dotted lines to lepiesent those bounds and the line 
midv\ay between them to be the Sun’s equatoi, befoie the de- 
crease in reptiles, / 

Earth may ha\e been ^ ^ / 

at the point a, and « • ^ 

in 1866, the peiiod • , i^-<»uator g 

of the November stai • \ 

shower at the next - -- 

■dot, and crossed the line in 1869, the period of the greatest 
decrease in reptiles, and as, in August 1870, the toad, the most 
hard} of the leptiles, not only left the ponds by millions on 
then transfcimation from tadpoles, but also swarmed of all 
sizes, It may be assumed that Eaith’s position then was some- 
wdieie about the position of the thud dot 

Between the period of the first use of coal and oui incieas- 
ing demand for its combustion — and in 1913 m the United 
Kingdom theie weie raised 287,430,473 tons of coal, also 
nearh 5,000,000 tons of iron ore and man} othei minerals — 
theie ensued the gradual but incieasing amount of overcast, 
the descent of the line of j^erpelual fiost in our atmosphere, 
the geneiation of nitric ac id and ozone, the appearance of 
epidemic diseases, both in the animal and vegetable kingdoms, 
the November shooting stars, the gieat changes now taking 
place in Saturn, Jupitei, and Mais, and the discovery of the 
increase in the number of the Asteioids 

In this last fact there is at the least a most stiange coin- 
cidence— 7 ^ , the inciease in the mimbei of those bodies to a 
certain period, as already staled, was progressive, then, b} 
leaps and bounds, it kept pace with the combustion of coal on 
Earth, but whether this is simply a coincidence we must leave 
to the reader’s judgment In reference to the November shbot- 
ing stars, in our opinion these displavs aie nothing more than 
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the restoration of electrical equilibnum as the Earth journeys 
from one side of the ecliptic to the other and passes the plane 
of the ecliptic where the electncal atmosphere surrounding the 
Sun (space that is) is in the greatest intensity 

The constantly increasing evolution of nitrogen (the result 
of combustion) with the presence in the upper regions of snow 
formation of the requisite quantity of “ vapour ” m the gasi- 
form condition, must necessanly have an influence in producing 
a corresponding increase in what is understood as “overcast” 
— ^that is, the combining of the gases before crystallisation 
Unless we are under a misapprehension, at times after the 
thawing of snow up above, ram, instead of falling, re-eva- 
porates and ascends leaving the carbon (cloud) and ammonia 
below, constituting the low overcast that is now of frequent 
occurrence for several days in succession without rain, and this 
overcast is much on the increase 

Assuming, then, that a time will come when the quantity 
of nitrogen evolved will be in excess of the light hydro-carbon 
generated (whatever may now be the quantity of that gas at 
•disposal), it will be used up, and from that penod nitrogen 
and gasiform will be no longer restored to the earth 

Looking at the Solar System we see a Sun in the centre, 
surrounded by eight planets in various stages of evolution 
In the outermost bounds are Neptune and Uranus, the penods 
of the formatiicm of soil, minerals, vegetation, and early forms 
of life, Saturn and Jupiter, of coal, salt, and huge reptiles, 
the Asteroids, Mars, and Earth, the close of the Tertiaries, 
atmosphere and ocean formation , the creation of warm-blooded 
animals and the penod of man, his creation and possibly his 
extermination — man, who in the supply of his natural an(l 
artificial wants has helped to destroy Earth’s crust and become 
a motive power in the Solar System 

By taking from the mountain, stone of different kinds for 
building, its exposure to the present increasing destructive influ- 
ence of the air, causes its decay and ultimate formation of soii^ 
for the production of food , and the same results are produced 
with chalk, clay, and other materials, whilst flints and other 
stones are ground up on the roads and burnt for various pur- 
poses, not to mention the millions of tons of minerals annually 
extracted from the earth 

And as if to ensure a more rapid decomposing influence, the 

M 
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combustion of coal causes the generation of acids in the air, 
as we predicted in our papers of 1851 Mankind may rest 
assured that steam engines, railways, telegraphs, telephones, 
electnc cars, aeroplanes, and all the other electrical wonders 
of the present time are not conferred on us free of cost, then 
coming must necessarily be attended with a decrease in the 
good things for our appetites proportional to the sharpening 
of our wits or what is understood by discoveries 

We assume to ourselves unbounded credit for the enormous 
advance in science which has taken place in the last hundred 
years, but in our pride we become oblivious of the disagree- 
ables that accompany our onward progress towards Earth’s 
final extinction 

Nearer the Sun than Earth come Venus and Mercury, where 
occur the close of the evaporating and roasting periods and 
other processes preparatory to the final conflagration of the 
planet 

Venus’s angle of inclination to the Sun, which alternately 
gives to her poles long perpetual day or night and intense heat 
and cold, must have a very great evaporating influence inde- 
pendently of that of orbit and of loss of atmosphere 

The de-crystallisation and carbonisation of the soil — its 
conversion, 111 fact, into a kind of gunpowder — cannot fail in 
rendenng it a worse conductor of the electrical influence of 
the surrounding regions and in making it negative At the 
appointed time, therefore, inside Mercury’s orbit, when centri- 
fugal shall overcome cohesion, all the crust of the planet will 
return to the Equator in a state of combustion 

When, then, this globe shall have gone through the several 
processes for which it was compounded, and man shall have 
finished the work which he was created to perform, he will 
disappear fiom the face of the Earth, how and when it is as 
impossible to foretell as it is to forecast the manner of exit 
of those now living 

When Earth enters the prbit of Venus she may alter hei 
angle of inclination from 2 $^ to that of Venus, which would 
cause a terrible rush of ocean water over the whole of the 
land and destroy all her warm-blooded inhabitants, or the de- 
composition of our air or other atmosphenc changes might 
bring about their destruction 

Many astronomers state that both Venus and Mercury evei 
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present the same hemisphere to the Sun and that Earth’s tides 
will cause her also to lose her daily rotation If this should 
occur, mankind would find life impossible on either the dark 
or light hemisphere of our planet, and there must come a time 
when the crust of oui Earth will be resolved into its several 
e ements, as is now being done with that of the planet Mercury 

Our Solar System is, then, a complete whole, the Sun, the 
centre and mainspring ot it all, rushing along through space 
at 2,000,000 miles daily, carrying his family of planets with 
him— all, as it weie, links m a chain, all having a gieat 
amount of connexion with each other, all passing through 
their allotted stages of formation, creation, decay, and extinc- 
tion 

We may well ask ourselves “What is it all for?'’ “Why 
do the planets pass through all these wonderful piocesses?” 
But the answer to these questions is not for us in this life 
We do not know whether all the planets evolve the same forms 
of life, or whethei each one, as it receives created beings, 
evolves a iiigher form of life But we feel convinced there 
IS a Mighty Power controlling it all, that oui Earth, though 
apparently in a state of chaos and disorder, is fulfilling her 
allotted task. Perhaps, when we in our turn pass beyond the 
veil, we may understand the why and wherefore, and have it 
all made clear to us’ 

Finally we assert, as we asserted in 1845, clectncity 
is the all-pervading agent and influence through which this 
mighty work has been brought into existence and by which it 
IS now governed, or what is implied by “Nature"’ or pn- 
mordiar’ the dispenser physically ot both good and evil— the 
sustainer of all life, the producer of food and of disease, in 
fact, the question we put in 1867 we still repeat, “What, then, 
IS matter?” On metal being thrown into a furnace it passes 
with loss of cohesion from the solid to the liquid state, with 
cl further increase of “ temperature ” from the liquid to the 
gaseous, assuming a higher electrical state still from the gaseous 

And out of nothing God created the Universe. 


The End. 


